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Introduetion 


This represents the second contribution revising in detail the marine 
algae of New Zealand. It would undoubtedly have been completed 
earlier, but for a serious illness of the major author. We record our 
debt once more to the Council of Canterbury University College for the 
loan of the Laing Collection. The extensive herbarium and library of 
Botany Division (D.S.I.R.) has again been available and our thanks 
go to Miss L. B. Moore for the loan of the material. We also express 
our thanks to Mr. P. BERGQUIST who has been responsible for the 
illustrations, a number being based on the major author’s drawings. 
For the section on the Fucales in particular, many workers assisted in 
a variety of ways. Students of Victoria University, Mr. G. Knox and 
Mrs. E. Wırra collected plants; the relevant authorities gave access 
to the herbaria of the Dominion Museum, the Auckland Institute, the 
British Museum and the Musee d’Histoire Naturelle in Paris. The 
Curators of the herbaria at the Royal Botanic Gardens, Kew, at the 
University of Lund, the University of Erlangen and of Trinity College, 
Dublin answered queries and provided photographs of type specimens. 
Dr. Bryan WomERSLEY was most helpful in answering queries about 
type specimens and in making critical comments on draft descriptions 
of the Fucales, especially those of the genus Cystophora and Sargassum. 
Dr. G. Papenruss, Dr.P.SiLva, and Prof. YamApA answered a number 
of queries. To all these persons we express our deep appreciation and 
thanks. Acknowledgement of assistance with specialized divisions or 
families is expressed in the relevant places. 

In Part I (Cuarman, 1956) some account was given of the general 
features of distribution of the marine algae in New Zealand, the types 
of shore that they occupy, ecological terminology and the basic 
zonation pattern. A brief summary was also given of the nature of the 
characteristic environment in which littoral algae grow. The dis- 
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Table 4: 


Localities additional to those listed in Part I 


a 


Marine algal provinces 


E 
2 si 
2, EE — 5 
© MDN 
Etre Len io el ee ee 
ER Cs © ae ne 
Locality District LÉ EN Ee eS Pee ies 
Ahipara Northland W — 
Brampton Reef Bay of Islands E — 
Cheltenham Auckland E 
Doubtless Bay Northland E — = 
French Pass Marlborough W 
Huka Bay East Coast E — 
Kaka Point S. Otago — ae kent 
Kapiti Island Cook Strait E 
Kawakawa Bay Hauraki Gulf E = 
Kennedy’s Bay Coromandel — E — 
Lonneker’s Nugget Stewart Is. NZ nn 
Long Bay Auckland E = 
Mangonui Northland E 
Manly Auckland E = — 
Matapouri N. Whangarei — E = = = 
Meyer Island Kermadecs x == 
Motiti Island Bay of Plenty E = <= 
Mt. Camel North Auckland — E — — — — — — — — 
New Plymouth Taranaki E 
North Cape Northland x 
Opononi Hokianga W = 
Pelorus Sd. Marlborough — — — W = 
Port Charles Coromandel E 
Ringa Ringa Stewart Is. — x 
Rosa Island Stewart Is. — — xX — — 
Shakespeare Bay Auckland E >= 
Somes Island Wellington — xX — — — 
Takapuna Auckland — E 
Takou Bay Northland E > oS 
Tairua Heads Coromandel — E == 
Te Kowhai Northland == ee 
Three Kings Is. Northland — X = 
Ti Toki Little Barrier E SH — 
Tory Channel MarlboroughSds. E — 
Tucker Cove Campbell Is. — X 
Waiheke Is. Auckland E — — 
Waikawa Marlborough — pS == — 
Whangaparoa Auckland E— — — ~— — — — — 
Whanarua East Coast — — — E = 
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tribution pattern of the Myxophyceae and Chlorophyceae was dis- 
cussed in some detail and a table provided of the location of the 
various collecting stations. Stations additional to those listed and now 
recorded in the present part are given in Table I. 


Form Variations 


The general habit of the plant represents its life form. Algae have 
been classified according to a number of life form schemes, but it is 
doubtful if any one so far proposed has really been satisfactory 
(CHapman, 1944). The study of the New Zealand Phaeophyceae serves 
to emphasize the importance of environment in its effect upon plant 
form. One of the major environmental factors affecting habit is that 
of currents. 

In deep channels where there is a shore surge, or in situations ex- 
posed to heavy surf, the plants growing there usually possess, (1) 
powerful holdfasts, either in the form of massive, solid, scutate organs, 
as in Durvillea, and Landsburgia, or of large, strong, branched hapteres, 
sometimes buttressed, as in Macrocystis and Lessonia; (2) strong, 
pliant stipes, as in Macrocystis and Ecklonia; (3) narrow or ribbon-like 
fronds, as in Lessonia. These specialized parts are, however, not always 
present together, but usually a combination of two is found. In many 
smaller plants, especially where there is less specialization in the de- 
velopment of branches, the holdfast may be small, the stipe short, 
but the blade more or less simple and exceedingly flexible. Thus in 
Myriogloia and Papenfussiella the narrow frond is terete throughout 
and, being flexible, permits great freedom of movement with the surge 
with the consequent minimum of strain upon the somewhat feeble 
holdfast. In a similar manner the flexible, flat, ribbon-like fronds of 
Dictyota or Glossophora offer little or no resistance to the current. 

Some seaweeds, which cannot survive unless living in situations 
where a current is present, exhibit variations in form according to the 
strength of the current. Durvillea, for instance, in the surf-zone, plus 
an additional strong current, as in a channel between two rock-masses, 
possesses narrow, linear, ribbon-like segments, while, in places where 
the additional current is missing, the plant has a wide, flabellate blade 
with broad segments. Ecklonia also varies in width and length of blade 
and pinnae according to the speed of the current. 

Lessonia variegata is of especial interest in that its stipe fails to 
conform to the general rule regarding the flexibility of the stipe of 
species inhabiting the zone of strong surge. The stipe of mature 
specimens is rigid and erect, seemingly elevating the slender blades 
towards the surface. At low-water these column-like stipes may 
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frequently be seen emerging from the surface like props, with the 
terminal tuft of blades drooping to, and floating on the surface. This 
is also true of Durvillea willana. 

On the other hand, many small algae inhabiting the intertidal belt 
are prostrate and encrusting, attached so firmly and closely to the 
substratum as to receive the minimum of stress upon their fronds and, 
therefore, are able to survive in the most exposed situations, e.g., 
Ralfsia, Petrospongium, Hapalospongidion. 

One of the problems confronting the larger, especially deep-water, 
algae is the maintainance of the fronds as close as possible to the 
surface where there is maximum illumination. This would appear to 
be a matter of major importance in the case of Macrocystis, a plant 
rooted many fathoms below the surface, buoyancy being obtained by 
the provision of air-vesicles in the form of large, hollow, gas-filled 
floats at the base of the leaves. By this means the leaves are drawn up 
to the surface where they float, spread out in regular order in a most 
distinctive pattern. 

The fronds of Durvillea antarctica are rendered buoyant by the 
large-celled, air-filled honeycomb tissue which constitutes the internal 
tissue of the greater part of the frond, but in D.willana where the 
honeycomb tissue is missing, the long, erect, rigid stipe lifts the leaves 
towards the surface as stated above. In many algae sufficient buoy- 
ancy seems to be afforded by the possession of very thin, ribbon-like 
segments; others attach themselves to overhanging ledges from which 
they droop and sway to and fro with the wave movements. Greater 
buoyancy is given to some small plants by the development of a 
hollow, sac-like frond filled to some extent with air, e.g. Adenocystis, 
Splachnidium, and Hormosira. 

Although arguments are adduced as above to account for main- 
tainance of the fronds as close to the surface as possible, there is 
relatively little physiological evidence in support of this need. Indeed 
it may be argued that the presence of the brown pigment enables the 
Phaeophyceae to function efficiently at considerable depths where 
light intensity and quality is greatly reduced. Studies in the northern 
hemisphere have shown that sun and shade races of Laminaria exist 
but no such work has so far been carried out on New Zealand Lamin- 
arians. Ecklonia radiata has been recorded down to a depth of 120 ft. 
(BErGQuist, 1957) so that there would appear little necessity for the 
fronds of this species to float towards the surface. Although the brown 
pigment has been regarded as an adaptation to more efficient photo- 
synthesis beneath the surface it does not always apparently operate. 
Thus in the case of Hormosira, TREVARTHEN has shown (1954) that 
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the compensation point is not very far below the surface, its actual 
location depending on the sea temperature. 
Hormosira is essentially an alga of the lower littoral and it is clear that 


it exists in a variety of forms that can be correlated with the degree of 
exposure and type of shore (TREVARTHEN, 1954; Bereguist, 1957, 1959). 


Epiphytes 

Epiphytism is a specialized mode of life which has been recognized 
by all workers on life form, irrespective of whether their basis is 
morphological or biological. Some species are obligate epiphytes e.g. 
Myrionema spp., Herponema spp., Hecatonema sp., Leathesia spp., 
Elachista spp., and are never found attached to rocks or wood. In 
contrast some normally saxicolous plants, such as Scytosiphon and 
Glossophora occasionally, though rarely, become epiphytic, especially 
in pools. There are others which can occur both as epiphytes and 
saxicoles, e.g. Dictyota and Enteromorpha in the Chlorophyceae. 

The present revision has shown that there are a number of epiphytes 
onthelargeralgae oftheSouth Islandthat require further work involving 
monographic studies of the genera. Thus there are forms at present in- 
cluded in Ectocarpus indicus that need segregation; there is another 
small Ectocarpoid that resembles Æ.reptans and E. parasiticus (E.chap- 
manit); there is what appears to be a Myrionema on Spatoglossum 
from Pegasus, whilst a plant similar to Streblonema occurs on Margin- 
ariella, but so far no specimens with reproductive organs have been 
found. 

Epiphytes are most abundant on algae in rock pools and in the 
sublittoral fringe, but some are found in the inter-tidal belt exposed 
to the atmosphere as the tide withdraws. The best example of this 
latter is Leathesia difformis so common on Corallines. The epiphytic 
algae have either a prostrate disc e.g. Myrionema, Herponema, or else 
they are erect and attached to the host by small sucker-like discs or 
fine rhizoids, both of which are admirably adapted to grasping smooth 
surfaces or even to penetrate the tissues. 

Since all Phaeophyceae possess the means of photosynthesis in their 
cortical tissues it follows that none are wholly dependent upon a host 
for nourishment and that therefore total parasitism does not exist. It 
would seem, however, that Notheia anomala, found almost wholly on 
Hormosira, should be regarded at least as a partial parasite. 

Within the brown algae most of the epiphytes are found upon Fucal- 
es, though some occur on Macrocystis, Lessonia, and Ecklonia in the 
South. The only Sphacelarian species upon another is Sphacelaria 
variabilis upon Halopteris and Cladostephus. 
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With few exceptions, the Sphacelariales, Dictyotales, Cutleriales, 
Chordariales, Sporochnales, Desmarestiales, Punctariales, and Dictyo- 
siphonales are either epiphyte-proof or almost so. 

Few brown algal epiphytes are present on the Rhodophyceae, the 
exceptions being Colpomenia, Mikrosyphar, Leathesia novae-zelandiae, 
L.intermedia and Punctaria. A few also are found on the Chlorophyceae, 
namely Myrionema strangulans, Ectocarpus, Leathesia novae-zelandiae 
and Adenocystis, the first normally and the others less commonly. 


It is worthy of note, however, that many Phaeophyceae, which are 
more or less free from brown epiphytes, are frequently red or green 
epiphyte-bearing. 

Among the green algae various species of Enteromorpha often occur 
epiphytically, especially on species of Carpophyllum and Hormosira. 
Certain species of Cladophora also occur as epiphytes, though they may 
not be obligate. The most interesting of the green algae is probably 
Codiolum kuckuckit!) which is an endophyte of Splachnidium (CHAP- 
MAN, 1956, p. 375), whilst Entocladia viridis can occur endophytically 
in Hormosira. 


List of Epiphytes 


(In this list only Phaeophycean epiphytes on other algae are listed, 
and epiphytes upon members of the Phaeophyceae)?) 


(a) PHAEOPHYCEAE 


Ectocarpus (various species) upon Carpophyllum, Marginariella, 
Hormosira, Durvillea, Xiphophora, 
Lessonia, Desmarestia, Phyllitis, 
Dictyosiphon, Scytosiphon, Colpomenia, 
Punctaria, Splachnidium, 
Myriogloia, Papenfussiella 


Pylaiella (both species) upon Hormosira 
Pylaiella littoralis upon Cystophora and other algae 
Herponema maculaeforme upon Xzphophora (S)?) 
Herponema pulvinatum upon Hormosira (N) 
Herponema pulvinatum 
var. minusculum upon Hormosira (S) 
Hecatonema stewartensis upon Marginariella, Ecklonia, Lessonia, 


Macrocystis, Carpophyllum 


1) Another species of Codiolum (C.petrocelidis) has recently been shown 
to be a stage in the cycle of Spongomorpha coalita. 

*) There are probably persons in New Zealand who may possess further 
records. This list, therefore, does not pretend to be complete. 

3) S = Southern only. N = Northern only. 
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Elachista lindaueri upon Xiphophora 

Mikrosyphar pachymeniae upon Pachymenia himantophora and 
probably other Rhodophyceae 

Hapalospongidion durvilleae upon Durvillea antarctica (S) 


Corynophlaea cystophorae upon Cystaphora species, Carpomitra, 
Zonaria 

Corynophlaea tenuifila upon Cystophora species 

Leathesia novae-zelandiae upon Gigartina lanceata (S) 

Leathesia intermedia upon Glossophora, Pterocladia, Ceramium 

Myrionema compactum upon Hormosıra 

Myrionema strangulans upon Ulva, Enteromorpha (S) 

Philippiella australis upon ÆXiphophora (N) 

Colpomenia sinuosa upon many algae and Zostera 

Punctaria latifolia upon Carpophyllum, Macrocystis, Scyto- 
siphon, Gigartina apoda, Ulva (S) 

Myriotrichia adriatica upon Sporochnus stylosus (S) 

Scytosiphon lomentaria upon Splachnidium (exceptionally) 

Adenocystis utricularis upon Chaetomorpha (S) 

Dictyota dichotoma upon Carpophyllum 

Dictyota ocellata upon Corallina, Carpophyllum 

Glossophora Kunthu upon Cladostephus (exceptionally) 

Sphacelaria variabilis upon KHalopteris hordacea, Cladostephus and 
Pterocladia (rarely) 

Sphacelaria implicata upon Cystophora species, Ulva. 

Sphacelaria pulvinata upon Carpophyllum maschalocarpum (N) 

Sphacelaria stewartensis upon Xiphophora 


Nemacystus novae zelandiae upon Sargassum spinuligerum, 
S.sinclair:t, Carpophyllum (N) 
Notheia anomala upon Hormosıra 


(b) CHLOROPHYCEAE 


Codiolum kuckuckii upon Splachnidium 

Enteromorpha (various sp.) upon Fucales 

Entocladia upon Hormosira 

Cladophora fascicularis upon Hormosira 

Chaetomorpha darwinit upon Cladostephus 

Sporocladopsis novae zelandiae upon Ecklonia, Lessonia, Durvillea 
Monostroma lindaueri upon Cladostephus, Halopteris 


(c) RHODOPHYCEAE 


Porphyra subiumens upon Durvillea antarctica 

Erythrotrichia hunterae upon Durvillea 

Acrochaetium (various species) upon Desmarestia, Carpomitra 
Rhodochorton upon Splachnidium 

Callymenia sp. upon Xiphophora, Cystophora, Cladostephus 
Jania upon Cladostephus, Cystophora 

Melobesia upon Ecklonia, Cystophora torulosa 
Lithophyllum upon Carpophyllum, Landsburgia 


Plocamium upon many algae 
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Lomentaria umbellata upon Carpophyllum plumosum, Cystophora 
torulosa 
Bindera levringu upon Carpophyllum, Sargassum 
Antithamnion adnatum upon Carpophyllum 
Antithamnionella ternifolia upon Macrocystis pyrifera 
Griffithsia antarctica upon Xiphophora, Cystophora 
Ceramium (various species) upon various Phaeophyceae 
Acrosorium decumbens upon Halopteris, Cladostephus 
Hymenena spp. upon Cystophora, Halopteris, Carpophyllum 
Phycodrys quercifolia upon occasional algae 
Myriogramme parvula upon Landsburgia 
Abroteia suborbicularis upon: Carpophyllum, Landsburgia 
Polysiphonia (various sp.) upon Hormosira 
Brongniartella australis upon Cystophora 
Lophurella sp. upon Hormosira, Xiphophora, Cystophora 
Falkenbergia rufolanosa upon Halopteris 
Pleurostichidium falkenbergii upon Xiphophora 
Chondria upon Xtphophora 
Laurencia distichophylla upon Carpophyllum plumosum 
Dipterosiphonia heteroclada upon Cystophora torulosa, Carpophyllum 
Dasya sp. upon Cystophora 
Pterosiphonia upon Carpophyllum 
Metamorphe colensoı upon Carpophyllum, Xiphophora 
Euzoniella bipartita upon Cystophora, Carpophyllum, 
Landsburgia 

Euzoniella cuneifolia upon Xiphophora 
Euzoniella incisa upon many algae 

(d) MYXOPHYCEAE 
Calothrix confervicola upon Ectocarpus (S) 

Distribution 


In this account records from the neighbouring islands, from the 
Kermadecs in the north to the subantarctic islands in the south, are 
noted, but the majority of collectors will perforce confine their ex- 
plorations to the shores of the three main islands. Even here, however, 
there are areas that require careful observation and recording before 
we have a complete picture of algal distribution. Using existing 
records the following distribution patterns can be noted. For purposes 
of comparison the same regions are used as in Part I (Cuapman, 1956). 

1. Generally distributed-55 species. 

. North Island only (occ. crossing Cook St.)-22 species. 
. Wellington, Taranaki and S. Island-29 species. 

. Stewart Is. and Subantarctic Is.-14 species. 

. Chatham Is.-2 species. 

. Kermadecs-7 species. 

. Three Kings Is.-2 species. 


SID OR © D 
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The species restricted to the outlying islands are of considerable 
biogeographical interest. Around the Kermadecs there are Dictyota 
prolificans, Pocockiella nigrescens*, Taonia australasica, Dictyopteris 
Kermadecensis*, Padina fraseri*, Hydroclathrus clathratus* and Sar- 
gassum fissifolium*. The species marked with a asterisk are subtropical 
or tropical, and are indicative of the water temperatures to be found 
around these islands. 


Landsburgia myricaefolia and Durvillea caepestipes are the only 
Phaeophyceans restricted to the Chatham Is.4). In the extreme South 
we find Utriculidium durvillei, Leathesia novae-zealandiae, Caepidium 
antarcticum, Asperococcus bullosus, Desmarestia willii, Sporochnus elsiae, 
Ectocarpus bracciolus, E.chapmanii, Sphacelaria stewartensis, S.limi- 
cola, Myriotrichia adriatica, Cladothele decaisnei and Herponema pul- 
vinatum var. minusculum, all indicative of cold waters. 


One of the most interesting biogeographical phenomena is the 
occurrence of two endemic species on the Three Kings, only 30 miles 
off the North Coast of New Zealand (Perisporochnus regalis (CHar- 
MAN, 1953) and Sargassum johnsonit. It is surprising that neither has 
so far been recorded from the far North. 


16 species are restricted to the North Island and these include Nema- 
cystus novae zelandiae, Philippiella australis, Perithalia capillaris, 
Carpophyllum angustifolium, C. plumosum, whilst five more species are 
at present only known from Taranaki (Halopteris platycena, Dictyota 
papenfussu, D.radicans, Sporochnus mooret). 

The number of species restricted to Wellington and the South Island 
is moderate but it includes Herponema maculaeforme, H. pulvinata var. 
minusculum, Chordaria dictyosiphon, C. flagelliformis, Durvillea willana, 
Cystophora distenta, Sargassum verruculosum, Cladostephus australis, 
Macrocystis pyrifera, Desmarestia firma, Scytothamnus fasciculatus and 
both species of Marginarvella. 


A small number of species reach their Northern limit on the West 
Coast at Waitara and on the East Coast at Cape Kidnappers. These 
species have been included in the general list but they comprise 
Adenocystis utricularis (not on W.Coast), Pylaiella littoralis, Clado- 
stephus verticillatus, Halopteris congesta, H.funicularıs, H.novae-zelan- 
diae (Moore, 1953) and Ptilopogon botryocladus. Of the 131 species 
40 are endemic. 


4) Duroillea caepestipes is not endemic, but in New Zealand is apparently 
restricted to the Chatham Islands. 
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Economic Uses 


Some of the large brown algae, especially Macrocystis, are of con- 
siderable economic importance. On the Pacific Coast of California 
Macrocystis is regularly harvested and the dried material used for 
stock feed, or else the valuable alginic acid is extracted and converted 
into alginates (CHAPMAN, 1953). During the last War an assessment 
was made of the potential harvest of this alga in New Zealand (Rar- 
son, Moore et ELLiorr, 1943) and it appears that there is an available 
annual harvest of up to 76,000 tons. The great beds of Macrocystis 
occur in Cook and Foveaux Straits, but so far no effort has been made 
to exploit them. 


Classifieation 


In the list that follows the classification is based upon that proposed 
by Krıın (1933) and more recently supported by Papenruss (1951). 

Specimens distributed by the principal author are noted in the 
headings with the number, the fascicle and the year. 


CLass: ISOGENERATAE 
ORDER 1.-ECTOCARPALES SETCHELL et GARDNER, 1922. 


Plants consisting of microscopic or macroscopic uniseriate (mono- 
siphonous) filaments, free or laterally compacted into a pseudoparen- 
chyma; growth normally trichothallic or dominantly intercalary, less 
frequently terminal; when both generations occur, sporophyte and 
gametophyte isomorphic; reproduction by zoospores or by biflagellate 
iso- or aniso-gametes; sporophyte bearing uni- and plurilocular spor- 
angia, the latter uni- to pluriseriate (multiseriate) ; gametophyte bear- 
ing plurilocular gametangia identical in appearance with plurilocular 
sporangia; reproductive organs terminal, evolved from a branchlet 
transformed wholly or in part, solitary or catenate, rarely grouped 
into sori. 

For discussion on the Ectocarpales vide Frirscu 1943, p. 69) also 
(1945, pp. 49-60); OLrmanns (1922, pp. 2-15, also pp. 68-81); ParEn- 
Fuss (1951, pp. 121-123). 


ECTOCARPACEAE 


Thallı short-lived, filamentous, uniseriate, exceptionally partially 
biseriate or polyseriate in part in the lower portions, more or less 
branched, few to many erect portions arising from a creeping, pene- 
trating, or disciform base; cells uninucleate, chromatophores parietal, 
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of fixed and definite form: irregularly band-shaped, simple or branched, 
often disc-shaped, rarely apparently stellate; growth apical in the 
basal creeping filaments, trichothallic or diffuse in the erect filaments, 
with or without definite intercalary meristems; hairs or pseudo-hairs 
present or absent; reproductive organs terminal, or lateral (replacing 
branchlets wholly or in part), or intercalary from transformed vege- 
tative cells, both uni- and plurilocular types of reproduction known. 
Life-cycle complex and irregular, with many variations, but may 
include among other (1) a diploid generation producing haploid zoo- 
spores after mevosis in unilocular sporangia, followed by a haploid 
generation of identical vegetative habit, producing haploid gametes 
in plurilocular gametangia; or (2) a diploid generation producing 
diploid zoospores in plurilocular sporangia without meiosis taking 
place, followed by a further diploid generation. 


KEY TO LOCAL GENERA 


1. Fronds consisting mostly of erect free filaments ....... 2 
Erect filaments wanting, plant endophytic or prostrate, 
SPOLANTIAKEMIELTIN U I UE RR N 3 everett et Mikrosyphar. 
DAVEPLOAUCMVENOLSANSALELNID a EEE ET TR a var 
Bepzoduetivegorgansänterealarysesr 1e vers ger. gt 4. 
3. Reproductive organs borne singly on branchlets ...... Ectocarpus. 
Reproductive organs in opposite pairs ............... Geminocarpus. 
4. Chromatophores disc or band-shaped ................ Pylaiella. 
NEE matopnoreszstellateg op cae ee Bachelotia. 


1. Pylaiella Bory, 1823 
(After Bachelot de la Pylaie, French algologist) 


Thallus short-lived, epiphytic or lithophytic, filamentous, simple or 
more or less profusely oppositely or alternatively branched; composed 
of a creeping and of an erect portion; growth intercalary, sometimes 
somewhat localized, generally diffuse (no special growth-zone appa- 
rent); true hairs with distinct basal growth-zone absent, pseudo-hairs 
(terminating filaments without well defined intercalary meristems) 
present, chromatophores disc or band-shaped, several in each cell, or 
stellate; vegetative cells in some species divided by occasional longi- 
tudinal walls; sporangia formed by direct transformation of some of 
the photosynthetic cells of the erect filaments, catenate, intercalary, 
opening laterally, unilocular sporangia barrel-shaped or subspherical, 
plurilocular organs cylindrical; both types of sporangium may be 
found on the same individual. 
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Pylaiella littoralis (LiNNAEUS) KJELLMAN (Fig. 1A) 


Linnaeus (1753, p.1165) as Conferva littoralis. C. AGARDH (1829, p.40) as 
Ectocarpus littoralis. KUETzZING (1849, p. 458; 1855) Tabs Bhvicem viel 1767 
ibid. Ky ELLMAN (1872, p. 99), aS Pylaiella. Kuckuck (1891, p. 7) as Ecto- 
carpus. De Toni (1895), III, p. 531) as Pylaiella. SETCHELL et GARDNER 
(1925, p. 402, Pl. 37, Fig. 32) ibid. Newron (1931, p. 125, Fig. 71) ıbıd. 
Hamez (1931-1939, pp. 11-14, fig. 2) ibid. Kyıın (1933, p. 5; 1942, pp. 
64-71; 1947, p. 6, Fig. 1) ibid. TayLor (1937, p. 103, Pl. 9, Figs. 1-3; 1957, 
p. 102, Pl. 9, Figs. 1-3) ibid. Smirx (1944, p. 93, Pl. 12, Fig. 3) ibid. Linp- 
AUER (1947, XII, No. 279; 1947, p. 543; 1957, p. 64) ıbid. 

Thalli in local specimens from 12-45 em. high, tufted, soft, filamen- 
tous, monosiphonous, articulated, closely resembling Ectocarpus in 
habit, sparsely and irregularly alternately, sometimes oppositely 
branched, main filaments 30-404. in diameter, branches narrower, tips 
drawn out into a long pseudo-hair; cells generally longer than wide, 
with occasional longitudinal walls; chromatophores numerous, disc- 
shaped; haploid chromosome count 9-10 (Knicut, 1923) and 12 
(DAMMANN, 1930); unilocular sporangia chiefly on lateral branchlets, 
subglobose, cask-shaped or cylindrical, 35-50 u wide, in chains of up 
to 40 cells (generally 4—20), fertile chain of cells followed by a narrower 
terminal, sterile portion; plurilocular organs cylindrical or barrel- 
shaped, intercalary in catenate series of several to many cells, not 
seen in local specimens. 

The plant is very variable in height, colour, habit, and in the rich- 
ness or paucity of its reproductive bodies. In some specimens all 
filaments may bear long series of sporangia between very short series 
of vegetative cells at either end of the filamen, in other specimens, 
apparently equally mature, no or few sporangia are seen. It is note- 
worthy that the diploid generation only has been recorded in New 
Zealand, which suggests the possibility that the haploid race has 
ceased to exist locally. 

Annual, abundant from spring to autumn, less plentiful during the 
later months; epiphytic on other algae or hanging, blanket-like in 
brown, feathery sheets, or in twisted, rope-like strands from mooring- 
ropes and twigs of dead, partly-submerged drift trees, stranded in the 
littoral region. 

Local distribution: Small specimens found occasionally in the 
drift in Taranaki; larger specimens at Petone beach and Somes Island 
(Wellington); Pelorous Sound; on Hormosira at South Beach, Kai- 
koura, on Cystophora near the old wharf at Kaikoura, and here and 
there southwards but becoming a dominant element epiphytic on most 
algae at Stewart Island. At Chatham Is. the species is more branched 
terminally and more frequently oppositely pinnate; Campbell Island. 
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General distribution: The plant, in one form or another, is 
almost cosmopolitan. 


2. Bachelotia (BornEr) Kuck. ex HAMEL, 1939 
(After Bachelot de la Pylaie, French algologist) 


Thallus under 5 cm. high, low and furry, consisting of a simple or 
sparingly, irregularly branched erect portion arising from wide- 
spreading, irregularly ramified basal rhizoids with apical growth; cells 
quadrate, intercalary division frequent and localized, representing a 
growth-zone or a developing fertile area; longitudinal septation of 
vegetative cells wanting, but sometimes present in fertile region; cells, 
if short, containing a stellate, and if long, a bi-stellate chloroplast; 
hairs wanting; reproduction by intercalary, catenate unilocular 
sporangia. 


Bachelotia fulvescens (Born.) HAMEL (Fig. 1B) 


Grunow (1870, p. 46) as P.ramellosa var..novae-zelandiae. SCHOUSBOE 
Mscr. Icon. in ed. T. 115 in herb. Thuret as Conferva fulvescens. BORNET 
(1889) p. 8, Pl. 1, Fig. 1, as Ectocarpus (Pylatella) fulvescens. De Tont (1895, 
p. 532 as P.littoralis var.? novae-zelandiae; p. 536) as P.fulvescens. BÖR- 
GESEN (1920, III, p. 431) as P.fulvescens. SKOTTSBERG (1921, p. 5) as 
P.littoralis f. rigidiuscula. Laine (1926, p. 136) as P.ramellosa var. novae- 
zelandiae. HAMEL (1931-1939, pp. 9-11, Fig. 1) as P.fulvescens; (1939), p. 65 
as Bachelotia fulvescens. TAYLOR (1937, p. 105) ibid. LinpauEr (1940, IV, 
No. 83) as P. (Bachelotia) novae-zelandiae; (1947, p. 543) as P. (Bachelotia) 
ramellosa var. novae-zelandiae (1957, p. 63) as P.novae-zelandiae. LEVRING 
(1945, p. 8) as P.littoralis f. rigidiuscula. CHAPMAN et AMBLER (1951, pp. 
114-118, Figs. 1-3) as P. (Bachelotia) novae-zelandiae. BLomQuist (1958, 
pp. 25-30) as P.antillarum (pro parte). GERLOFF (1959, p. 37) ibid. (pro parte). 

Thallı 2-5 cm. high, tufted, light yellow-brown to dark brown, 
filamentous, arising from branched, creeping rhizoids, cells 80-90x 
35-40 u; erect thallus very sparsely branched, branches varying little 
in width, given off at wide angles, cells 35-50 u wide and generally 
quadratic but in parts 2-4 times longer than wide; tips obtuse; 
longitudinal walls absent except occasionally in sporangial area; hairs 
absent; chromatophores stellate, u-shaped rods or cushion-like with 
radiations from the centre, frequently in series of 2 in a cell; unilocular 
sporangia up to 30-catenate in mid-filament, frequently twinned, a 
paired cell measuring 85 u in width, single sporangia 54-70 4 wide and 
half that in height; plurilocular organs not known. 

Growing (1) in low, soft, fine furry tufts in pools in the upper littoral 
or on the tips of Hormosira banksii in such pools; (2) fringing deeper 
pools at water level, or growing on the bottom and sides of very 
shallow pools a few centimetres deep, greatly resembling Lyngbya 
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majuscula and Ectocarpus indicus from which it can be distinguished 
only under the microscope; (3) forming soft, furry carpets on rock in 
sand near low-water mark on gently shelving beaches, somewhat 
resembling Sphacelaria tribuloides and Gelidium crinale but not so stiff 
and bristly. 

Although Grunow (1870) described this plant as var. novae-zelandiae 
it was first correctly described as Ectocarpus fulvescens by BORNET 
(1889) (from a manuscript name of ScuousBoe) and the latter specific 
name therefore has the right within the rank of species. Recently 
Bromovist (1958) and GERrLoFF (1959) have stated that this species 
is synonymous with Pylaiella antillarum (Grun.) DE Toni. This 
species, however, is recorded as having filaments much narrower, 
11-25 u wide, and the sporangia are similarly narrower 18-15 y wide. 
Under the circumstances therefore it would seem better to retain 
Pylaiella antillarum as a separate species of Bachelotia. 

Local distribution: Abundant during most of the year in semi- 
open situations, generally accumulating sand. Northland on both 
coasts and southwards; Taranaki coasts in suitable localities; Cook 
Strait southwards to Campbell Is. 

General distribution: South of France, Morocco, Spain, North 
American Atlantic Coast, Bermuda, Danish West Indies, Fuegia, 
A. Africa (Durban), S. Australia, New Zealand. 


2. Eetocarpus LYNGBYE, 1819. 
(Gr. ektos, external; karpos, fruit) 


Thallus microscopic or macroscopic, arising from a decumbent 
rhizoidal basal layer, or from vertical penetrating filaments, or from 
a minute disc; filamentous, monosiphonous, articulated, sometimes 
corticated by descending rhizoidal filaments near the base; axis more 
or less richly oppositely, alternately or secundly branched; growth, 
(1) of erect filaments, trichothallic, or intercalary; (2) of decumbent 
or penetrating filaments, apical; erect filaments often attenuated to a 
point or terminating in a colourless hair with a more or less distinct 
basal meristem; chromatophores parietal, discoid, ribbon or band- 
shaped, often of irregular outline; unilocular sporangia globose, ellip- 
soidal, or cylindrical, sessile or stalked, single, replacing lateral 
branchlets; plurilocular organs single, sessile or stalked, ovate, cylin- 
drical, conical, or siliquose, located on, or replacing, lateral branchlets, 
generally abundantly longitudinally and transversely divided into 
loculi, opening upwards and discharging apically, or sub-apically if 
the organ is terminated by an apical hair; plurilocular gametangia 
identical in shape with plurilocular sporangia, gametes iso- or aniso- 
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gamous; uni- and plurilocular sporangia sometimes present on the 
same plant; plurilocular gametangia present only on the haploid plant, 
their gametes, failing to conjugate, may germinate parthenogeneti- 
cally into haploid plants. In some species the gametes seem to have 
lost their sexuality and behave as spores, developing apogamously into 
haploid plants. 

Note: Where both uni- and plurilocular sporangia are present on 
the same plant the plant is diploid, the swarmers from the unilocular 
sporangia are haploid, and those from the plurilocular sporangia 
diploid. 

Three types of plurilocular organs, (1) meiosporangia, with loculi 
of medium size, presumably asexual, (2) megasporangia, with large 
cells and (3) microsporangia, with small cells, the last two presumably 
gametangia, have been described for Ectocarpus virescens and E. padi- 
nae. No attempt has as yet been made to investigate these types of 
sporangia in connection with our local species. 

Ectocarpus differs from Pylaiella chiefly in the possession of ex- 
ternal lateral sporangia; the plurilocular organs are of distinctive 
form and may be characteristic of species or of groups of species. 


KEY TO LOCAL SPECIES 


1. On Marginariella urgilleana, basal rhizoids agglutinated 


COS OL AVE TRE ek Ra tae N ee ee ner me E. chapmanit. 
Basal AOS MOE SOFTENING, WAY cao doesoee 6 one co oe Dye 
DESWıchesiligquosesplurilocularzorganszr gay. ne où 
With ovoid-conical plurilocular organs ............... 4. 
With cylindrico-oblong plurilocular organs ........... E.indieus. 
3. Plurilocular organs terminating in a hair ............. E. siliculosus. 
Plurilocular organs not terminating in a hair ......... E.. confervoides. 
4. Plants minute, epiphytic on Cladophora colensoi ....... E.bracchiolus. 
Blantsslangeregres ter ti ite ALAN MIA st Ds 
5 Blantsalesssthanp2ema. Arster «coker stirs Copa lee 6. 
[PART OW ISS UU Os WO) ALPACAS ee PP ins ach: E. granulosus. 


6. Branchlets straight, plurilocular sporangia over 50 long E.irregularıs 
Branchlets arched inwards, plurilocular sporangia under 
SOOM SMM EL REMIS E.dellowianus 


1. Ectocarpus siliculosus (DiLLwyn) LYNGBYE (Fig. 2) 


Dizzwyn (1809, p. 69, Pl. E) as Conferva. LYNGBYE (1819, p. 131) as 
Ectocarpus. Hooker et Harvey (1845, p. 531) ibid. J. AcarDH (1848, I, 
p. 22) ibid. Harvey (1848, Pl. 162 and 183) ibid. KUETzING (1849, p. 451; 
1855, V, Pl. 53, Fig. 1) ibid. KıeLıman (1890, I, p. 78) ibid. Kuckuck (1891, 
p. 15, Fig. 1, A-B, Fig. 2) ibid. De Tonı (1895, III, p. 549) ıbid. SETCHELL 
et GARDNER (1925, p. 410) ibid. Laine (1927, p.136) ibid. HameL (1931-1939, 
pp. 21-23, Fig. 3) ibid. Kyzin (1933, p. 16) ibid. Lucas (1936, p. 106) ibid. 
Tay Lor (1937, p. 108, Pl. 8, Figs. 4-5; 1957, p. 105, Pl. 8, Figs. 4-5) ıbıd. 
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Levrine (1940, p. 31) ibid. LinDAuEr (1947, p. 544) ibid. BOERGESEN (1948, 
p. 42, Fig. 21) ibid. 

Thalli in local specimens 4 cm. high, yellowish or brownish-olive, 
tufted, feathery, loose, entangled below where the branches are 
pseudo-dichotomously arranged, upper branches alternate and uni- 
lateral, without forming definite terminal tufts, branches erect, or 
slightly recurved, never patent, 50 u wide below, cells 1-1.25 dia- 
meters; chromatophores irregularly band-shaped; unilocular spor- 
angia ovoid to ellipsoidal, sessile and erect or diverging on short 
pedicels, not seen in local specimens; plurilocular organs usually 
pedicelled on one to many cells, narrow, long conico-subulate, 100-200 4. 
or more long and 10-15 u in diameter, sometimes curved, apically 
attenuated, often terminating in a hair, loculi 3.5-6 u high. 

This plant is very similar to E.confervoides in vegetative habit, and 
differs from it chiefly in the narrow drawn-out shape of the plurilocular 
organs ending terminally in a hyaline hair. There is considerable 
variation in the species and several varieties have been described. 
Some authors, Nrwron (1931) and May (1939), omit this species or 
question its distinctness from Æ.confervoides, but others retain it. It 
is here retained for the convenience of those students who may wish 
to refer to it. 

As the collecting of Ectocarpus species has been neglected to a great 
extent in New Zealand, it is suggested that students preserve portions 
of specimens found, including the holdfast, if possible, in small bottles 
in 5% formalın for future study, labelled with date of finding and 
locality. 

Local distribution: This plant has been frequently recorded for 
New Zealand, often probably erroneously, but definite specimens have 
been found on a drifting plank floating ashore from the torpedoed 
“Turakina” on Ninety Mile Beach, Farthest North; in the drift and on 
Scytothamnus at Pihama, Taranaki; on Carpophyllum maschalocarpum 
at Russell; and in the drift at Dunedin. 

Generaldistribution: Mediterranean, North Atlantic (European 
and Pacific coasts), California, Cape of Good Hope, South America, 
Falkland Is., Australia, Tasmania, New Zealand. 


2. Ectocarpus confervoides (Roru) Le Jorıs (Fig. 3) 


Rorn (1797, I, p. 151-152) (not Pl. 8, Fig. 3) as Ceramium. LE Jouis 
(1863, p. 75) as Ectocarpus. Hauck (1885, p. 330) ibid. K3ELLMAN (1890, 
p. 77) ıbid. Kuckuck (1891, p. 19, Fig. 3) ibid. De Tonı (1895, p. 551) ibid. 
SETCHELL et GARDNER (1925, p. 412) ibid. BoERGESEN (1926, p. 7, Figs. 1-2) 
tbid. LainG (1927, p. 136) ibid. Newton (1931, p. 119, Fig. 70) ibid. KNicur 
(1931, Pl. 8, Figs. 3-4) ibid. HameL (1931-1939, pp. 23-24, Fig. 4) ibid. 
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Lucas (1936, p. 106, Fig. 57) ibid. TayLor (1937, p. 109, Pl. 8, Figs. 103; 
1957, p. 106, Pl. 8, Figs. 1-3) ibid. May (1939a, p. 537, and figures) ibid. 
LINDAUER (1947, p. 543; 1948, XIII, No. 309) ibid. 

Thalli in local specimens up to 10 cm. high, yellowish to dark brown, 
filamentous, somewhat loosely entangled, more or less profusely 
branched, usually corticated below with descending rhizoids; branch- 
ing, lower, at times pseudo-dichotomous, upper, alternate or secund, 
never opposite, branches long or short, gradually attenuated, some- 
times ending in a hyaline hair, distinct meristematic region not 
present; prostrate filaments irregularly branched, closely attached to 
the substratum but never penetrating; cells in lower main branches 
20-45 y in diameter, 1-2-3 diameters long; chromatophores irregularly 
band-shaped, branched, sometimes provided with pyrenoids; uni- 
locular sporangia, when present, scattered, ovoid, sessile or on short 
stalks, sporangia 30-65 y long and 20-45 u in diameter; plurilocular 
organs solitary, sessile or shortly stalked, terminal on lateral branch- 
lets, very variable in shape and size, short-ovoid, or longer or shorter 
fusiform, 90-150 u long and 12-30 y in diameter, suddenly or some- 
what gradually attenuated towards the blunt apex, not ending in 
a hair. 

The plant is usually epiphytic but may also be lithophytic. It is not 
so abundant in New Zealand as was at one time supposed. In most 
characters it approaches the preceding species, and may be identical 
with it. 

Local distribution: Submerged in shallow water or pools in 
many parts of New Zealand. Epiphytic on Papenfussiella (Taranaki 
and Chatham Is.); on Hormosira (Coromandel); Myriogloia (Ahipara, 
Far North); Cladostephus (Taranaki); Carpophyllum flexuosum (Mt. 
Camel, Houhora; Black Head [Dunedin], Portobello); Gigartina atro- 
purpurea and Durvillea antarctica (Stewart Island); Ecklonia (Lyttel- 
ton and Wellington); etc. 

General distribution: Mediterranean, North Atlantic, North 
Pacific (Alaska to Washington), South Africa, Circumpolar-sub- 
antarctic, Australia, New Zealand. 


3. Ectocarpus granulosus (J. E. Smiru) C. Ac. (Fig. 4) 


Smitu (1790-1814), Engl. Bot., Pl. 2351) as Conferva. C. AGArpu (1828, 
II, p. 45) as Ectocarpus. J. Acarpu (1848, I, p. 21) ibid. Harvey (1848, 
Pl. 200; 1855b, II, p. 222) ibid. Hooker (1867, II, p. 661) ibid. Hauck (1885, 
p. 332) ibid. De Toni (1895, p. 554) ibid. SETCHELL et GARDNER (1925, 
p. 426) ibid. HAMEL (1931-1939, pp. 37-38) ibid. TayLor (1937, p. 113, 
Pl. 7, Figs. 7-9) ibid. Situ (1944, p. 81, Pl. 11, Figs. 1-2) ibid. LINDAUER 
(1947, XI, No. 254; 1947, p. 544) ıbid. 
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Thalli in local specimens up to 12 cm. tall, dark olivaceous, some- 
what coarse, not lubricous, much branched, main divisions tangled, 
the lesser free; primary filaments 60-100 u wide, corticated at least 
basally, branches of succeeding orders narrower, wide-spreading, un- 
equal in length, attenuated, ending in a hair; secondary branches 
opposite; ultimate ramuli secund, short, acute; cells with conspicuous 
dark content, quadrate, subequal or shorter than long, much con- 
stricted at the cross walls; chromatophores small, distinctly discoid; 
unilocular sporangia sessile, subglobose, not seen in local specimens; 
plurilocular organs sessile, broadly or narrowly ovoid, asymmetrical, 
60-120 u long and 30-70 u wide (about twice as long as wide) with 
loculi 3-9 u high, in unilateral series on the inner (adaxial) side of 
branchlets and terminal or subterminal ramuli. 

Local distribution: The plant grows in conspicuous tufts on 
submerged stones on a level bottom in shallows at low-water, or epi- 
phytic on various algae. First collected in N.Z. by CoLEnso, on the 
East Coast, and recorded by Hooker (1855, vol. II, p. 222) and (1867, 
II, p. 661) but omitted by Laing, in his lists. Specimens were found 
on planks drifted on to Ninety Mile Beach, Far North, from the 
torpedoed “‘Turakina’’, as well as on Cladostephus, Scytosiphon, Colpo- 
menia, Punctaria, Scytothamnus and Ecklonia, on tube-worm cases, 
and on shells in various parts of New Zealand, including Stewart 
Island. 

General distribution: Mediterranean, North Atlantic Ocean 
(European and American coasts), Pacific North American coast, Cape 
of Good Hope, Juan Fernandez, New Zealand. 


A. Ectocarpus bracchiolus LINDAUER (Fig. 5) 
LINDAUER (1949, pp. 340-341, Fig. 1 d-i). 


Thallı minute, 4 mm. high, epiphytic, arising from a dense mass of 
creeping filaments; thalli tortuous, of same width throughout (15-24 u), 
cells 1-4 diameters high, tips obtuse, branches sparse, long, mostly 
simple, secund or irregular, divaricating; growth apical in the basal 
filaments, subapical in the erect filaments; chromatophores plate-like; 
hairs absent; unilocular sporangia not seen; plurilocular organs (1) 
terminal, erect, ovoid-acuminate, 51-62 u long and 36-45 u. wide, on 
pedicels of 12 or more cells; (2) lateral, 66-72 u long and 48 u wide, 
oval to ovoid, often bifurcate, sessile or with pedicels of 1 cell, most 
often at right-angles to the filament. 

On Cladophora colensoi, in pools, covering parts of the filament with 
a low, soft, yellowish, hairy fringe. 
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Type specimen: No. 9975, Herb. Lindauer in Bot. Dept. Auck. 
Univ. 

Local distribution: Pegasus, Stewart Island (type locality), 
Ringa Ringa, and possibly elsewhere where the host plant grows. 
March. Endemic. 


5. Ectocarpus indicus SONDER (Fig. 6) 


SONDER (1854, in ZOLLINGER, p. 3) as E.indicus. Grunow (1870, p. 45, 
Pl. 4, Fig. 1a, b, c) as E.duchassaingianus. AskENASY (1889, p. 19, Pl. 5, 
Figs. 8, 10) as E.indicus; (1894, p. 8, Pl. 1, Fig. 6; Pl. 2, Figs. 7-8) ibid. 
DE Tonı (1895, III, p. 546) as E.indieus; (p. 545) as E.duchassaingianus. 
BôRGESEN (1914, I, p. 159, Figs. 127-128) ibid; (1941, pp. 16-22, Figs. 6-7; 
1948, p. 44, Fig. 22) as E.indicus. SETCHELL (1924, p. 170, Fig. 35) as 
E.duchassaingianus. LINDAUER (1939, II, No. 28) as E.indicus; (1947, 
p. 544) as E.indicus, E.duchassaingianus and E.warnocki. KUEHNE (1946, 
p. 43, Figs. 11 and 15) as E.warnocki. ABBoT (1947, p. 199, Fig. 3) as 


E.indicus. 

Thalli in local specimens 5-10 cm. high, tufted, epiphytic, or litho- 
phytic, arising from prostrate rhizoidal filaments; erect filaments 
rather straight, spreading, irregular, somewhat sparse here and there, 
lower filaments 50 u wide, cells 1-11, diameters long, median filaments 
33 u wide, 1-3 diameters, upper 20 u. wide, cells up to 6 diameters long; 
all filaments long, attenuated, ending in a long, hyaline hair, 3-5 u 
wide, without definite basal growth zone; chromatophores discoid; 
unilocular sporangia ovate-oval or sub-pyriform, sessile, up to 100 u 
long and 60 u wide, on the same plant and even on the same branch 
as the plurilocular organs, rare, on rock-inhabiting specimens in Sep- 
tember; plurilocular organs sessile or ending short branchlets, scatter- 
ed, very variable in size and shape: long or short cylindrical, or 
clavate, sometimes wider medially, often bent, up to 250 u long and 
50 y (usually 25 u) in diameter, loculi 5-10 u. high. 

This plant belongs to a group of closely related plants in which it 
is almost impossible to separate the species. Ectocarpus duchassaingt- 
anus has already been absorbed in Æ.indicus, and E.virescens in 
E. mitchellae, and, until we know the diverse forms of our local plants 
E.warnocki Kurune had better be included in E. indicus. No segre- 
gation of the New Zealand species has, therefore, been attempted at 
present. 

Epiphytie on Carpophyllum, Cystophora, Marginariella, Ecklonia, 
Scytothamnus, Splachnidium, Myriogloia, Xiphophora, Hormosira, 
Pachymenia, Gigartina lanceata, Corallina, etc., or growing on rock at 
low-water. 

Local distribution: Very common in the Far North, more 
abundant on the eastern shores than the western, dominant in the Bay 
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of Islands, less abundant in the south; Wellington; Portobello; 
Stewart Island. 

Generaldistribution: West Indies, Red Sea, Malay Archipelago, 
Mauritius, Samoa, Queensland, New Zealand. 


6. Ectocarpus dellowianus LINDAUER (Fig. 7) 
LInDAUER (1957, p. 63) as E.dellowiana sp. ined; (1961, in press). 


Thallus dark-olive, soft, about 1 cm. high, densely tufted, branching 
unilateral almost from the base; main axis 23 u wide, more or less 
distinct, branches 20 u wide, long and straggly, or short and arched 
inwards (adaxial), bearing short unilateral branchlets 13 x wide, 
conspicuously adaxially upwardly arched, becoming nude terminally 
and attenuated to an obtuse apex; hairs lacking; cells 1-2 times as 
long as broad, chromatophores disc-shaped; only plurilocular re- 
productive organs observed, 40-50 u long and 20 u wide, more or less 
cone-shaped, rarely bent, sessile or more rarely with 1-3-celled pedicel, 
secund and pectinate on almost every articulation, adaxial on bran- 
ches and branchlets. 

Growing on upper surfaces of boulders M.L.W.N., “forming one of 
the algal turf communities, characteristic of Little Barrier” (U.V.D.). 

The general appearance and arrangement of the plurilocular organs 
resemble most closely those of E. coniferus BOERGESEN (= E. ırregularis) 
(1914, Fig. 5: 9), but otherwise its closest affinities are with LE. elegans 
Tuur., the chief points of difference in our local species being its 
smallness, its narrower branches and branchlets and their greater 
inclination to arch, its smaller and more conical plurilocular organs 
arranged in longer and more regular series. 

Named after the collector, Miss Vivienne DELLow (Mrs. R. M. 
Cassie) who, as a Research Fellow at Auckland University College, 
greatly added to our knowledge of the ecology of our algae. 

Type specimen: No. 11295, Herb. Lindauer in Bot. Dept. Auck. 
Univ. 

Local distribution: Titoki Flat, Little Barrier Is. (Type Locali- 
ty), November. Endemic. 


7. Ectocarpus irregularis Kurtz. (Fig. 8) 


KUETZING (1845, p. 234; 1855, Tab. Phyc. Vol. 5, Pl. 62, Fig. 1). Hauck 
(1885, p. 328). BOrGESEN (1913-1914, p. 169, Fig. 133 as E.rallsiae; p. 164 
as E.coniferus; 1926, p. 25, Figs. 12-14; p. 23, Fig. 11 as E.rallsiae; 1935, 
p. 31, Figs. 14-16 as E.coniger; 1941, p. 23, Figs. 8-11 as E.irregularis). 
Ortmanns (1922, Vol. 2, p. 91, Fig. 294). Hamez (1931-1939, p. 45, Fig. 13, 
as E. irregularis). SAUVAGEAU (1933, p. 101, Figs. 24-26) ibid. Dawson (1954 
p- 398, Fig. 14e, f) ibid. 
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Thallus light olive, soft, 1-2 cm. high, tufted, branching mostly 
from the base; basal portion consisting of creeping, irregularly bent 
filaments twisted together and attached to substrate by short rhizoids ; 
no distinct main axis; erect filaments 17-27 u, mostly 17-20 u, cells 
14%-2(-5) times as long as broad, chromatophores discoid; inter- 
calary division occurring anywhere in the filaments, upper portion 
may terminate in long, colourless hair; branching sparse and irregular, 
in places sometimes secund, branches short or long; plurilocular 
sporangia fusiform or elongate with attenuated apex, lateral, barely 
terminal, sessile or pedicellate, arranged singly or several in an angle, 
variable in size, 60-120 u long by 27-40 u. broad; unilocular sporangia 
oval-ovate, up to 70 u long by 45 u. broad. 

Growing on boulders, or other algae. 

This species is regarded by BÖRGESEn (1941) as extremely poly- 
morphous. Indeed the preceding species might well be a form of it 
except for the characteristic inwardly arching branches. This species 
is widespread in tropical and warm temperate waters and is almost 
certainly more wide-spread in New Zealand. The small size of the plant 
may well cause it to be overlooked. 

Local distribution: Chatham Islands (G. Knox); Russell, on 
Ecklonia, Pachymenia, Carpophyllum plumosum. 

General distribution: E. and W.Atlantic, West Indies, Medi- 
terranean, Red Sea, Arabian Sea, Indian Ocean, Malayan Archipelago, 
Vietnam, Australia, Easter Island, Pacific Ocean. 


8. Ectocarpus chapmanii LinDAUER (Fig. 9) 
LINDAUER (1961) in press. 


Thalli olive-green, minute, 1-2 mm. high, consisting of erect, free 
filaments and densely agglutinated descending and horizontal basal 
rhizoids; erect filaments 23-36 u. wide, of almost same width through- 
out, but tapering to an apex 10-16 u wide and basally to 10 u finally 
breaking up into rhizoids; branches very few and sparse, 13-20 u wide, 
seldom long, mostly near the base of erect filaments, alternate or 
irregular; tips obtuse, cells square to 4 diameters; chromatophores 
forming band-like rings; growth apical and diffuse; hairs wanting; 
lower part of erect filaments very closely adpressed; rhizoids more or 
less horizontal, free, tortuous and tapering towards the apex with a 
distinct terminal meristematic zone; descending rhizoids agglutinated 
into a dark-coloured solid layer about 50 u thick; unilocular sporangia 
light-yellowish, oval, 36-56 u high and 29-33 u wide on 1-3-celled 
pedicels, scarce, borne at right angles near the base of erect filaments; 
plurilocular sporangia numerous, long-cylindrical, sub-siliculose, or 
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short cone-shaped, 80-116 » high and 17-23 & wide on 1-3-celled 
pedicels, borne laterally, mostly on the lower part of filaments, erect 
and tightly packed between the neighbouring filaments, or scattered 
sparsely and somewhat alternately throughout whole thallus, less 
frequently terminal or axillary. 

Both uni- and plurilocular sporangia may be found on the same 
filament (Fig. 9). Owing to the brittleness of this plant and the tight- 
ness with which the lower part of each filament is adpressed to its 
neighbour, almost cohering, and partly wound around it, it is very 
diffieult to separate individual thalli intact so as to get a complete 
picture of the lower branching system. 

Forming low, suede-like colonies on the “leaves” of Marginariella 
urvilliana. 

Type specimen: No. 6249 Herb. Lindauer, in Bot. Dept. Auck- 
land University. 

Local distribution: Stewart Island (Type locality) June. 
Endemic. 


3. Geminocarpus SKOTTSBERG, 1907 
(Gr. Gemini, twin; karpos, fruit) 


Fronds tufted, filiform, attached by rhizoids; erect filaments at first 
monosiphonous, later polysiphonous; branches distichous, opposite; 
unilocular and plurilocular organs lateral, sessile or pedicellate, 
opposite, arising from transformed branchlets. 


1. Geminocarpus geminatus (HOOKER et HARVEY) SKOTTSBERG 
(Fig. 10) 

Hooker et Harvey (1845, IV, p. 251) as Ectocarpus. Harvey (1847, II, 
p. 469) as Ectocarpus. J. AGARDH (1848, I, p. 21) ıbid. Kurrzınc (1849, 
p. 459) ıbıd. ASKENASY (1889, p. 16, Pl. 5, Figs. 3, 6-7, 9) ibid. De Toni 
(1895, p. 548) ıbid. SKOTTSBERG (1907, p. 13) as Geminocarpus. LEVRING 
(1941, p. 618; 1944, p. 5) ıbıd. LINDAUER (1957, p. 64) ibid. 

Thallus in local specimens 4-8 cm. high, olive-green or dark olive, 
tufted, somewhat soft and delicately filamentous, holdfast rhizoidal, 
main axis up to 70 u wide, branches distant, long, lax, opposite; 
branchlets narrower, 30-50 u in diameter, cells somewhat angular and 
ventricose, usually much shorter than wide, very variable, width 
generally increasing where branches and sporangia arise, cells some- 
times once transversely, and once to several (generally not more 
than 4) times longitudinally divided; ultimate ramuli much more 
regularly arranged, usually geminate, in single pairs or in series of up 
to 4 successive pairs, long or short, straight or horned, each series 
separated from the next above by from 3-7 cells, cells of ramuli from 


Nova Hedwigia III, 2 Lindauer, Chapman 151 


ee a en 


10-30 u wide, generally monosiphonous, the longer narrowing and 
attenuated terminally into a somewhat sharp point, or behaving as 
branchlets, bearing both ramuli and sporangia; unilocular sporangia, 
occasionally on the same individuals as the plurilocular organs, 
scarcer, opposite, sessile, ovate-ellipsoid to globose, 43-53 y long by 
33-40 y in diameter, very rare in local specimens; plurilocular organs 
sessile, opposite, more or less erect, very irregular in form, siliquose 
long-cylindrical, straight, curved or bent, somewhat obtusely attenu- 
ated apically, 100-260 u long and 45-50 y wide; or short-conical or 
oval, 16-30 u long and 10-25 u wide, irregularly arranged, often 
crowded, opposite or unilateral on the branchlets, or single on the 
ramuli, more or less horizontal. 

In habit the plant closely resembles Ectocarpus granulosus which 
also has oppositely placed ramuli, but differs in the presence of 
longitudinal cell-divisions, the arrangement of the sporangia in 
opposite pairs, and in the pairs frequently being in short series on 
successive cells. In such a series, not exceeding 4 successive pairs, the 
uppermost pair is erect, or nearly so, the next pair below somewhat 
divergent, shorter, and less mature, and the lowest generally rudi- 
mentary and horizontal. In vegetative fronds branchlets may develop 
in such series instead of sporangia, or the uppermost pair may persist 
as ramuli with the lower ramuli metamorphosing in succession into 
sporangia; or sporangia may be paired with ramuli. Branches (or 
reproductive bodies) develop from initials, appearing first as lateral 
swellings of a longitudinally divided cell, and are later cut off by 
longitudinal or oblique septa, the remaining 2 or 3 medial cells of the 
articulation then increasing considerably in width, the tiers of cells 
immediately above or below either remaining of the original diameter 
or else growing in sympathy. 

Local distribution: Lyttelton, 1 meter below low-tide level, 
scraped from the piles at Gladstone Pier, coll. H. W. GourLAY, Sep- 
tember 5th, 1932; Campbell Is., intertidal at Tucker Cove, coll. 
J. H. Sorensen, April 6th, 1946. 

General distribution: Southern extremity of S. America, Falk- 
land Islands, S.Georgia, Crozet Is., Kerguelen Land, Victoria Land, 
Juan Fernandez, New Zealand. 


4. Mikrosyphar Kuckuck, 1897 
(Gr. mikros, small; suphar, wrinkled skin.) 
Thallus endophytic or epiphytic, minute, consisting entirely of 
uniseriate, branched, creeping filaments, sometimes scattered, some- 
times united into a pseudoparenchymatous tissue; erect filaments 


152 Nova Hedwigia III, 2 Lindauer, Chapman 


SE 


absent, vegetative cells mostly twice as long as broad with 1-3 plate- 
like chromatophores; hairs present or absent; unilocular sporangia, 
spherical, formed at the end of very short 1-2-celled branches; pluri- 
locular organs blunt-cylindrical, lateral, sessile or erect, of 2-6 cells; 
zoosporangia formed, one from the whole content of each spor- 
angial cell. 

The plant is usually endophytic, the fertile organs and hairs (if 
present) alone protruding above the surface. 


1. Mikrosyphar pachymeniae LiNDAUER (Fig. 10) 
LINDAUER (1947, p. 545; 1957, p. 62) as Mikrosypha sp.; (1961) in press 


Thallis microscopic, filamentous, uniseriate, superficial, creeping, 
consisting of a single series of prostrate filaments, somewhat loosely to 
densely compact and irregularly meanderingly ramified; cells 3-16 u 
long and 3-6.5 u wide; hairs absent; unilocular sporangia sessile, 
protruding above the procumbent filaments, 10-13 u high and 8-10 u 
wide, ellipsoidal to spherical; plurilocular organs not seen. 

This genus is very closely related to Streblonema. Slides should be 
stained, as the filaments are difficult to recognise. Glycerine jelly 
coloured pink with eosin makes a suitable staining medium in which 
to mount sections or scrapings. 

Type specimen: No. 4267, Herb. Lindauer, in Bot. Dept. Auck- 
land University. 

Type locality: Temple Bar, Russell. 

Localdistribution: Forming small, irregular, dull-brown patches 
on the fronds, especially near the tips, of Pachymenia himantophora, 
growing on exposed shores of the Bay of Islands, Stewart Island and 
probably elsewhere. 


ORDER II-SPHACELARIALES Otrmanns, 1922 


Thalli sometimes perennial, persisting from the basal prostrate 
system or vestiges of the erect system, generally filamentous, some- 
times crustose, usually tufted and branched, with conspicuous apical 
cell, monosiphonous terminally or throughout, or polysiphonous below 
by the development of longitudinal walls, or corticated by descending 
filaments ; structure usually parenchymatous; plant rarely endophytic, 
commonly epiphytic or lithophytic, attached by horizontal rhizoids, 
or stolons, often cohering to form a disc, prostrate system usually well- 
developed in the more specialized types; branches if present often of 
equal morphological value or differentiated into those of limited and 
unlimited growth, alternate, secund, opposite, or verticillate, derived 
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from the division of either the apical cell or its derivatives: colourless 
multicellular hairs with basal sheath present or absent; chromato- 
phores disc-shaped, lenticular or granular, numerous; pyrenoids 
absent; cell-walls turn black with Eau de Javelle; in one family 
vegetative propagation by means of gemmae (propagula) is of frequent 
occurrence; asexual reproduction by means of haploid and diploid 
zoospores from uni- and plurilocular sporangia, the latter rarer, 
occurring on the same or on different plants; sexual reproduction by 
means of iso- and anisogametes from plurilocular gametangia, identical 
in form with plurilocular sporangia, and (in one genus) oogamously by 
means of eggs and sperms from oogonia and antheridia; alternation 
isomorphic. 

Plants of this order are distinguished from the preceding order by 
the prominent apical growing cell, by their polysiphonous structure, 
and the reaction of its cell-wall to Eau de Javelle. 

(For discussion on the Sphacelariales vide SauvaGcEau [1900-1914] 
and Frirscx [1945], pp. 260.300.) 


KEY TO LOCAL FAMILIES 


1. Branches formed by the division of subapical initial 
cells: 
Sporangia borne on the ordinary branches ....... Sphacelariaceae. 
Sporangia borne on special, minute, subsequent 
branchlets inserted between the secondary whorled 


HrANCRIELSMMPERMENR er RTC Cladostephaceae. 
2. Branches formed by the direct division of the apical 
CORRE en Se er done ee Be ea Stypocaulaceae. 
SPHACELARIACEAE 


Thallus erect (or crustose in an exotic genus) from a discoid or 
thalloid base, monosiphonous at the tip, or throughout (not in N.Z.), 
then polysiphonous, sometimes corticated below; growth of erect 
filaments apical, by transverse division of a large, conspicuous, uni- 
nucleate apical cell, the resultant daughter-cells (secondary cells) 
dividing by lateral division, resulting in pairs of segments, the upper 
the “superior”, and the lower the “inferior” segment both generally 
equal in height; further transverse divisions present or absent; seg- 
ments sooner or later dividing longitudinally in a regular and charac- 
teristic fashion, producing few to many vertically elongated cells in 
regular transverse tiers; branches generally arising directly from a 
branch-initial developed from a superior segment some distance below 
the apical cell; branches similar to main axis, distinguished as long 
(of unlimited growth) and short (of limited growth), the latter never 
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in regular whorls; hairs present or absent; reproductive organs, both 
unilocular and plurilocular, formed by the metamorphosis of all or 
part of a branch; oogamous reproduction absent; propagula when 
present characteristic of the species. One genus, Sphacelaria, in the 
local flora. 


Sphacelaria LYNGBYE, 1819 
(Gr. sphakelos, gangrene.) 


Thalli olive-brown, filamentous, erect, small to minute, forming 
separate tufts or spreading mats, attachment decumbent or penetrat- 
ing, consisting of basal horizontal rhizoids, or stolons, often cohering 
to form a disc, or of a loose mass of rhizoidal filaments; erect axis 
subsimple to freely branched, branches more or less regularly distich- 
ous, alternate, geminate or uniseriate; branched hairs with a con- 
spicuous basal intercalary growth-zone sometimes present; chromato- 
phores lenticular, numerous; vegetative propagation in some species 
by stolons, or detached branches, in others by the abscission of small, 
specialized branchlets or propagula, simple, cuneate or radiate in 
form; unilocular sporangia spherical, ovoid or ellipsoid on short 
pedicels and discharging by an apical pore; plurilocular sporangia 
sometimes on the same plant as the unilocular, ellipsoid, ovoid, never 
markedly elongate, pluriseriate; plurilocular gametangia, of similar 
shape, pluriseriate with larger or smaller loculi, each loculus eventually 
forming a pore for the escape of the gametes; gametophyte and sporo- 
phyte isomorphic with alternation of generations in life cycle. 

Branches arise from branch initials or pericysts, which are 
generally recognizable by the density of their coloration. The pericysts 
occupy the whole height of a superior segment and, although the 
remainder of the superior segment at its side may divide again 
horizontally once or several times, the pericyst remains entire. Branch- 
ing, therefore, occurs only in the polysiphonous portion, and the 
pericyst functions as an apical cell. Hairs are formed from initials cut 
off by the asymmetrical diagonal division of the apical cell. Rhizoids 
may develop from pericysts, or from any surface cell, especially the 
basal ones; alternatively an apical cell, growing under weak illumina- 
tion, such as being buried in sand, may grow out into a rhizoid. 
Propagula arise as normal branchlets; the first septum or transverse 
division above the base is the point at which abscission takes place, 
and the short stalk left is the sterigma through which further propa- 
gula may develop. The apical cell of the branchlet metamorphosing 
into a propagulum soon ceases growth and divides vertically, cutting 
off 2-3 segments which form the initials for the upper angles or rays; 
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the apical cell may also, in some species, emit a hair. Propagula may 
be formed on the same plant with sporangia, or on different plants, on 
different branches of the same individual, or at different seasons from 
the sporangia; after abscission they may attach themselves by any 
one or several of the arms as well as by the pedicel. 


KEY TO LOCAL SPECIES 


HI under 1m Hicks ee erinnere 2. 
DRalovert cn esse RS 3. 
2. On Carpophyllum; unilocular sporangia generally in uni- 
INCORRECTE AR RER Ba. «ee ee a frie a S. pulvinata. 
OnECystophorasrarclysOnMUilor | mewn je es ae ae aici S.implicata. 
ODEATDNODNOTa ERBE AS an S.stewartensis. 
On Cladostephus, etc.; propagula cylindrical, doubly bi- 
RAC TC AMOUANAONE IDIAN EME POSE PANIER N S.vartabilis. 
3. Erect filaments arched, 33-50 u dia. ............ Lo 0m Our. 
Erect filaments not arched, 50-90 udia. ............. 4. 
2eropagulars Tayedasfustormwrr en Cr sia ae S.cirrhosa. 


Propagula heart-shaped, stalk and arms stout and broad SS. tribuloides. 


1. Sphacelaria pulvinata Harv. (Fig. 11) 


Harvey (1855), II, p.221, Pl.110c). Hooker (1867, II, p.661). AGARDH, 
J. (1872, IT, p.56) as Herponema pulvinatum (see p. 209). REINKE (1891, p. 16, 
PI. 5, Figs. 4-10). De Toni (1895, III, p. 508). OLtmanns (1905, II, p. 319, 
Fig. 577). SAUVAGEAU (1900-1914, p. 22). Laine (1926, 57, p. 138 as Ecto- 
carpus pulvinatus; 1929, p.577). LINDAUER (1942, VI, No. 131; 1947, p. 545; 
1957, p. 63). 

Thalli forming dense, low, linear cushions, about 1 mm. high, rich 
dark-brown when fresh, gray to warm fawn when dry, epiphytic (or 
parasitic?), filaments penetrating the host; erect filaments, not visible 
individually to the naked eye, simple, arcuate, up to 560 u high, 
consisting of up to 36 cells (usually about 20), 13 y wide at the base, 
increasing slightly in width upwards; apical cell conspicuous, bright 
sienna, oval-cylindrical, 40-50-76 u high and about 26 u wide; arti- 
culations of filament 1-2 diameters in length, mostly monosiphonous, 
occasionally divided longitudinally once or twice; unilocular sporangia 
stipitate, ellipsoidal, cylindrico-oval, or obovate, 50x30 y in unilateral 
series generally on every superior segment, on the inside of the bent 
axis, sometimes partly on concave and partly on convex sides; pedicels 
of 1-3 cells of which the lowest is the longest, and bent upwards, so 
that the sporangia are erect and closely appressed to the axis ; zoospores 
pyriform, up to 16.5x6.5 u in dimensions; plurilocular sporangia and 
propagula unknown. 

The species occurs on Carpophyllum maschalocarpum where it forms 
cushions attached to the rudimentary receptacles in the axils of the 
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‘Jeaves” of the host, or to the margins of the leaves, or to the angle 
of the sinuous stem, but only rarely upon the surface of the host. For 
the confusion of this plant with Herponema pulvinatum see p. 2. 

Local distribution: Mangonui, Doubtless Bay (spring); Bay of 
Islands, Uruiti Bay, Long Beach (autumn); Gisborne and the north 
and south Taranaki coasts (summer and winter): Between Colling- 
wood and Parapara Rivers; in Taranaki the host plant grows on rocks 
in deepish water at lowest spring tides. Endemic. 


2. Sphacelaria implicata SAUVAGEAU (Fig. 12) 

SAUVAGEAU (1900-1914, p. 121). Laine (1926, p. 136). LinpauEr (1946, 
IX, No. 205; 1947, p. 545). 

Thalli 3 mm. or more high, dark-olive when fresh, dull olive-green 
to foxy brown when dry, epiphytic, erect, forming bristly bushy tufts, 
either isolated or massed, axis naked below narrowing towards the 
base where it is 30 u in diameter, then widening to 85 u (generally 65 u); 
branches somewhat narrower, spreading, irregular, not distichous, 
sometimes subsecundly arranged, frequently vaguely dichotomous, all 
of irregular length, narrowing to point of insertion; attachment organ 
consisting of closely adhering vertical penetrating rhizoids; articula- 
tions wider than high, the inferior segment often less high than the 
superior, 2-6 times longitudinally divided and from 1-3 times trans- 
versely; cell-content very dark; plurilocular sporangia and gametangia 
irregularly and profusely scattered on any part of the erect thallus, 
short-cylindrical, 40-55 u long and 30-37 u in diameter, borne on 
pedicels of several cells on simple or paniculately ramified, divaricate, 
sometimes horizontal, branchlets; unilocular sporangia not seen in 
local specimens, but SAUVAGEAU describes them as being placed on a 
sympodium; propagula unknown. 

Local Distribution: Epiphytic on Cystophora torulosa in pools 
(Pihama, Taranaki, Orewa); on C.retroflexa (Kaikoura); C.retorta (?) 
(Banks Peninsula, by Raout, 1843); C.scalaris (Stewart Island), and 
possibly on all species of Cystophora in suitable environment; also, 
exceptionally, on Ulva at Stewart Island. So far found in few North 
Island localities and then only in the colder months-in the South 
Island mostly in the warmer months; according to locality, from 
December to May. 

General distribution: Australia, New Zealand. 


3. Sphacelaria stewartensis LIND AUER (Fig. 13) 
LiNDAUER (1948, XIII, No. 311 [Isotypes]; 1949, p. 340, fig. 1) 
Thallı 4-5 mm. high, tufted, parasitic (?), arising from closely- 
packed vertical filaments penetrating host tissue; main axis per- 
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current, 30-42 u wide with but few descending rhizoids, axis soon 
giving off somewhat sparingly, long, simple or sparsely branched 
pinnae 15-24 & wide, tips obtuse but never conspicuous, sometimes 
somewhat attenuated; articulations usually longer than wide, the 
upper segment larger than the lower and provided with a distinct 
pericyst, longitudinal divisions 1-3, transverse divisions usually want- 
ing, or one at the most; hairs lacking; unilocular sporangia ellipsoidal, 
39-45 u long, 21-24 u wide, plentiful, generally in threes or fours on 
the adaxial side of sympodial branchlets which appear in irregular 
secund or alternate series over most of the thallus; plurilocular organs 
and propagula not seen. 

The plant is epiphytic on the upper segments of Xiphophora 
chondrophylla, forming small, isolated tufts, which, when removed, 
leave small cavities in the surface of the host. The branches are long 
and straggly, the lowest generally longest. 

Type Specimen: No. 9955 Herb. LinpAuER in Bot. Depart., 
Auckland University. 

Local distribution: Stewart Island; type locality. Found as yet 
only in March. Endemic. 


4. Sphacelaria variabilis Sauv. (Fig. 14) 


SAUVAGEAU (1900-1914, p. 160, Fig. 37). Linpaver (1946, VIII, No. 179; 
1947; p. 545) as S.furcigera. 

Thalli 5 mm. high, dull olive-green, epiphytic, erect, rigid, visibly 
bristly, arising from a penetrating base, forming small tufts often 
solitary, although sometimes densely covering the host, sparsely 
alternately branched; branches very slightly divergent, long, usually 
simple, often unilateral towards the tips where they are almost 
vertical, main filaments 35-50 u in diameter; articulations generally 
as long as broad or slightly longer, with superior and inferior segments 
equal or nearly so, vertical partitions up to 4 (usually 2), transverse 
divisions absent; pericysts here and there very conspicuous; hairs 
absent; propagula 200-250-325 u. high, abundant towards the tips of 
branches, often in unilateral series, slender, doubly bi-radiate with a 
prominent umbo, stalk cylindrical, tapering downwards, of 8-10 cells, 
15 u in diameter at base, 30 u at top, rays widely spreading, not of 
equal length, up to 30 x wide, of up to 12 cells (usually 6-8) with 
1-2 longitudinal divisions, rays often again furcate, of 2-6 cells, not 
strietly in the same plane, cells of the stalk somewhat approximating 
the neighbouring vegetative cells in height; unilocular sporangia 
pedicellate, globose, borne laterally on branches; plurilocular pedi- 
cellate, 2 times as long as broad, borne laterally on branches. 
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This species comes within the form-cycle of S.furcigera KUETZING, 
with slender, cylindrical, bifurcate rays and including also S.di- 
dichotoma SAUNDERS and S.divaricata Monracne. It differs from 
S. furcigera in the lack of apical hairs and reproductive organs proper; 
from S.divaricata in its habit and in its ultimate forkings not lying 
in the same plane as the primary ones; and from S.didichotoma in 
its habit and the fewer longitudinal cell-divisions. The name is given 
tentatively rather than the name furcigera, by which it has been known 
in the past. 

Local distribution: On Cladostephus, Halopteris hordacea, and 
exceptionally on Pterocladia capillacea, at Russell; Pihama; Welling- 
ton; Kaka Point (S.Otago); Stewart Island, and possibly much more 
widely distributed in the south. 


General distribution: New Zealand. 


5. Sphacelaria tribuloides MENEGH. (Fig. 15) 


MENEGHINI (1840, p. 2; 1842, p. 336). Kurrzına (1855, V, Pl. 89). 
GEYLER (1865, p. 516, Pl. 36, Figs. 12-17). ZANARDINI (1860-1871, p. 43, 
pl. 90B). PrincsHeEIm (1873, p. 166, pl. 8, Figs. 7-23). Hauck (1878, p. 291, 
Pl. 3, Fig. 16; 1885, p. 342, Fig. 144). Reinke (1891, p. 8). SAUVAGEAU 
(1900-1914, p. 237, Figs. 28-29, 47). BÔRGESEN (1941, p. 41, Fig. 18a-c). 
LıinpAvEr (1946, VII, No. 156; 1957, p. 63). Lunn (1949, p. 246, 252, 
Fig. 3E-F; 1950, p. 42, Fig. 8). Dawson (1954, p. 400, Fig. 141, j). 


Thallus .5-1,5 cm. high, dark-sepia, lithophytic, forming dense, 
bristly mats arising from short creeping stolons 50-66 u in diameter; 
erect axis naked below, or distantly alternately branched, closer and 
somewhat fastigiate towards the tips, and often secund, never distich- 
ous or opposite, filaments 50-80 u in diameter, erect, adpresssed, often 
long, simple and strict, ultimate branchlets half the diameter of the 
penultimate series, and all generally attaining the same height as the 
main branches; apical cell long-cylindrical, conspicuous; segments 
square or somewhat longer than broad below, half as long as wide in 
the upper parts of the main filaments, with 1-3 longitudinal, but no 
transverse divisions; hairs and descending corticating rhizoids absent ; 
reproductive organs rare, unilocular sporangia pedicellate; globose, 
65-80 u dia., borne on lateral branches; plurilocular sporangia ovoid- 
cylindrical, 60x80 u by 50x50, pedicellate; propagula 80-120 y long 
and 65-100 » in diameter on short pedicels, scattered on upper 
branches, often secund, variable, at first cylindrical, then clavate, 
spherical, and finally cordiform, broadly triangular or tribuliform, the 
horns becoming very prominent. 
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The tips of this plant are generally destroyed resulting in an 
increase of adventitious branching on the upper articulations, where 
a cluster may be formed; a pair of branchlets may then be opposite. 

New Zealand plants differ from the typical form in the absence of 
hairs and sporangia, and in the shortness of the articulations in upper 
parts of the older filaments, the last character being less conspicuous 
in more juvenile specimens. These differences may be due to the 
environment and so the plants are not given varietal status. The 
measurements for the reproductive organs are taken from Lunp (1949). 

On clean rocks at low-water mark in exposed situations, and on 
driftwood, forming stiffish, dense mats of considerable extent, some- 
what resembling Gelidium crinale, accumulating sand. 

Local distribution: At Ahipara, Far North (June, September 
and January); Houhora, Far North (January); Bluff, Southland 
(July); Stewart Island on drift-wood (April). 

General distribution: Mediterranean, warm and temperate 
Atlantic, Red Sea, Indian Ocean, Pacific Ocean. 


6. Sphacelaria cirrhosa (Rorn) C. Ag. (Fig. 16) 


Rorn (1797-1806, II, p. 214) as Conferva cirrhosa. C. AGARDH (1824, 
p. 164) as Sphacelaria cirrhosa. MENEGHINI (1842-1843, p. 332) ibid. 
J. AGARDH (1848, I, p. 34), ıbid. Kuntzine (1855, V, Pl. 88, Fig. 2) ibid. 
Hauck (1885, p. 344) ıbıd. REINKE (1889-1892, Pls. 42-43) ibid. DE Tonr 
(1895, p. 503) wid. SAUVAGEAU (1900-1914, p. 211) ibid. Laınc (1927, 
p. 136) ıbid. Newron (1931, p. 189,. Fig. 118) ibid. TayLor (1937, p. 131, 
Pl. 17, Figs. 1-6; 1957, p. 121, Pl. 17, Figs. 1-6) ibid. 

Thallus up to 1-5 cm. high, dull olivaceous-brown, epiphytic or 
lithophytic, forming somewhat soft, dense tufts arising from a holdfast 
consisting of a simple compact disc composed of radiating basal 
filaments; axis 90 u in diameter, branches narrower, abundant, some- 
what lax, tapering slowly towards the apex, irregular in length, 
becoming shorter upwards, the lowest occasionally recurved with a 
secondary attachment disc at the tip, the others more or less pinnate 
and opposite, or alternate, irregular or unilateral in part, frequently 
arising in short uninterrupted series from each superior segment; 
upper portions of filaments bearing either short, narrow ramuli or 
propagula which are not visible to the naked eye; hairs sometimes 
present on the tips of branchlets of limited growth; main axis and 
older branches more or less corticated with short descending rhizoids; 
cells square or slightly longer than wide, superior segment often 
slightly shorter than the inferior, longitudinal divisions 1-4, trans- 
verse absent; propagula frequent, stalk from 5-7 cells, 150-400 u. long, 
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contracted to 15 u at the base and expanded upwards to 50 u, rays 
2-4, usually 3, subeylindrical or fusiform, radiating, often recurved, of 
5-10 cells, up to 200 u long and 33 u. wide in the distended portion; 
unilocular sporangia scattered along the pinnae, globose, 75-100 p in 
diameter, solitary on one-celled pedicels; plurilocular organs uni- 
lateral, subtruncate-cylindrical, 70-80 u long and 60-65 y in diameter, 
often on the same tufts with the former. 

No specimens have lately been recorded from New Zealand, although 
SAUVAGEAU definitely identified specimens from here. Its occurrence, 
if authentic, is very rare. The above description is of an Australian 
plant, epiphytic on Cladostephus, but the dimensions of the reproduc- 
tive organs are taken from Tay or (1937). 

The plant has been recorded as growing overseas on Chaetomorpha, 
Ulva, Codium, Splachnidium, Gigartina, Corallina, etc., Zostera and 
shells. 

Local distribution: New Zealand (SAUVAGEAU). 

Generaldistribution: Australia, European Seas, Atlantic North 
America, Tierra del Fuego, Juan Fernandez, New Zealand (?). 


7. Sphacelaria limicola LINDAUER (Fig. 4) 
LINDAUER (1957, p. 63) sp. ined; (1961, in press). 


Thalli gregarious, dark olive, consisting of creeping rhizoidal fila- 
ments and densely entangled, slightly branched, arched, erect fila- 
ments; filaments 15 mm. long, 33-50 (rarely to 60) 4 diameter, simple 
below, sparsely, irregularly branched at more or less wide intervals 
above; branches of same width or slightly narrower, long, usually 
simple, alternate, inserted at acute angles, at first adpressed then 
spreading, sometimes a few subfasciculate in the upper part; cells of 
erect filament 1-2 times as long as broad, divided once transversely 
and 1-2(-3) times longitudinally, apical cell a more or less conspicuous 
sphacele; rhizoids light straw-coloured, meandering, sometimes genu- 
flexed, sparsely branched, cells 20-30 u wide and 1-4 times as long as 
broad, showing occasional longitudinal divisions; sporangia uni- 
locular(?); propagula not seen. 

The cells of the erect filaments have an opaque, yellowish wall and 
are filled with a dense, dark-coloured, granular eytoplasm which is 
even darker in the pericysts (very frequent in this species) and in the 
sphacele. The filaments are usually strongly arched and their tips soon 
become immersed in mud losing the dark cytoplasm to a great extent, 
and becoming straw-coloured. At this stage the submerged section 
acts as a pseudo-rhizoid, becoming attenuated and acquiring a smaller, 
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narrower sphacele, but in due course again emerging from the mud 
through the action of tides, storms, or growth of the filament, the 
exposed part re-acquiring its dark colour, so that under the microscope 
successive dark and straw-coloured parts of the thread appear. True 
rhizoids which form the primary means of attachment are much less 
numerous than the pseudo-rhizoids. 

Reproduction seems to be chiefly vegetative by rejuvenation and 
fragmentation. Frequent rejuvenation has been observed from the 
truncate tip (Fig. 17[3, 4]) or severed base (Fig. 17[5]); in the former 
case, one or two proliferations in the form of branches or apical cells 
arise from a cell column previously cut off from the truncate filament 
by the advent of a longitudinal wall; in the latter case one or two 
narrower filaments diverge sharply to become pseudo-rhizoids. 

Although the plant has been under observation for a number of 
years no mature sporangia have been seen, but occasional single-celled 
branchlets derived from the contents of a pericyst have been noticed, 
and may represent immature unilocular sporangia. 

Growing on the surface of solid, hard humus formed from decom- 
posed Cladophora, forming a dense, low, soft, felt-like covering a centi- 
metre thick and nearly black in colour. 

Type specimen No. 13333, Herb. LiNDAUER, in Bot. Dept. Auck- 
land University. 

Local destribution: Stewart Island: Paterson’s Inlet, Cunning 
Cove, (Type locality). Endemic. 


STYPOCAULACEAE 


Thallus erect, small to moderately large, multipinnate, never 
whorled, branches formed by the direct division of an apical cell as 
described for the development of hairs in Sphacelaria and Cladostephus; 
structure in transverse section resembling that of a more highly 
evolved Sphacelaria or Cladostephus, with a medulla, cortex, meristo- 
derm and rhizoidal investment in the most highly developed species; 
sporangia and gametangia or oogonia and antheridia borne singly or 
in groups in the axils of normal vegetative, secondary, or subsequent 
branchlets and ramuli, or single in the axils of specialized, subsequent 
branchlets and ramuli. 


KEY TO LOCAL GENERA 


1. Plants distichous, with black, wiry axes in the denuded parts Halopteris 
(pro parte) 
Plants shaggy, bushy, tufted or Cladostephus-like, with or 
without black, wiry axes in the denuded parts ........... ae 
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2. Plants shaggy, bushy, tufted, without black, wiry axes in the 
denuded partsın „yes. a. CORTE ld ee Halopteris 
(pro parte) 

Plants bushy, Cladostephus-like in general appearance with 
black, wiry axes in the denuded parts ................ Ptilopogon 


1. Halopteris KuETzING, 1843 
(Gr. hals, the sea; pteron, a wing.) 


Thallus dark, light-olive, foxy- or yellowish-brown, polysiphonous, 
more or less corticate, multipinnate, dividing to the fifth order or 
higher, branches distichous, alternate, forming small, feather- or fern- 
like tufts, or more usually multifariously branched in part, forming 
larger, somewhat stiff, hairy clumps of imbricating filaments; growth 
apical from a conspicuous, dark, large, apical cell, the segments of 
which do not subsequently increase in width or length from that of 
the apical cell, as in Cladostephus and Ptilopogon; base of branches 
covering the inferior segment of the articulation above, and the 
superior segment of the cell below; axils of branches and branchlets 
containing placenta (pseudo-axillary cells) which develop into branch- 
lets, sporangia, or hairs; structure in transverse section of a central 
medulla of 16-32 cuboidal cells (including 4 pericysts cut off by the 
first 4 transverse and longitudinal divisions) followed by a further 
radial division of the peripheral cells; secondary cortex as found in 
Cladostephus absent; rhizoids originating from pericysts or from the 
base of branches, forming a mass surrounding the lower parts or 
constituting a spongy or crustose holdfast. 

The genus was formerly divided into (1) Halopteris, in which the 
sporangia were borne singly in the axils of secondary branchlets and 
ramuli-example, 7. platycena; (2) Stypocaulon, in which thesporangia 
were borne in groups in the axils of normal laterals-example, S. funi- 
culares; (3) Anisocladus, in which the sporangia were borne in groups 
in the axils of small, ramified, adventitious branchlets arising from the 
axes-example, A.congestus. SAUVAGEAU, however, united them into 
one genus. 


KEY TO LOCAL SPECIES 
1. Sporangiatsolitaryvarnstie rac] sae RER RER EEE oe 


Sporangia grouped in clusters in the axils ........ 3. 
2. Sporangia solitary in the axils of short, specialized, 
incurled, axillary, subsequent branchlets ....... H.platycena. 
Sporangia solitary in the axils of secund, terminal 
subsequent branchlets =) 4 0) RER RP PR H.novae-zelandiae. 
3. Sporangia grouped in clusters in the axils of normal 
secondary branchlets; paraphyses present ...... 4, 
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Sporangia grouped in clusters in the axils of sub- 
sequent branchlets; paraphyses absent ........ 5. 
4. Fertile area frequently appearing distal on the 
branchlets; sporangia on long, branched pedicels; 
DATA DNYS CS ICHINATICAIE REP kent ms eee H.brachycarpa. 
Fertile area most frequently appearing proximal on 
the branchlets; sporangia on short, closely-branch- 


edspedicelssiparaphyses.clayater m anise H. funicularis. 
5. Subsequent branchlets forming a terminal spike on 
chessecondaryshranchletsee ocean ened un cure oor 6. 
Subsequent branchlets arising on the axes among 
thesseeondaryabranchletsege RP ER H.congesta. 
6MFertile spikes exertedsirom.tults ann an. IH .hordacea. 
Fertile spikes not exserted, plant coarse ......... H.spicigera. 


1. Halopteris platycena Savvy. (Fig. 18) 


SAUVAGEAU (1900-1914, p. 343). LinpAUER (1946, VIII, No. 181; 1949, 
p. 547; 1957, p. 63). Moore (1953, p. 16). 

Thalli up to 5 cm. high, greenish-olive, almost black when dry, 
gregarious, nowhere stupose, rigid, feather- or fern-like, more or less 
corticate, distichous, 4-pinnate, arising from an encrusting disc derived 
from the basal cortex; juvenile frond narrow-oblong, clothed through- 
out with short, distichous, 1-2-pinnate branchlets; mature frond 
broadly fan-shaped, sometimes almost reniform; axis percurrent, 
naked below, usually less than 130-200 u in diameter, showing the 
stumps of lost branches, then clothed for a considerable distance with 
short, mostly simple, close set, distichous pinnae of unequal length, 
and distally with long, more or less decompound, pinnae which 
gradually decrease in length upwards, these likewise branched through- 
out, with the exception of a long spear-like, terminal portion in some 
specimens, with many short, straight, acute, awl-shaped branchlets, 
simple or bearing at the lower end 1-3 short, narrow, erect, subulate 
ramuli from 130-400 u long, the lowest on the adaxial side; placenta 
present in the axils of main branches, giving rise somewhat in- 
frequently to short, adventitious, sterile, or later and less frequently, 
fertile, branchlets; segments of cells of axis square or wider than long 
with 1-3 transverse and up to 10 longitudinal divisions; pericysts and 
hairs absent; basal parts of thallus axis comprising a large, 4—5-sided 
central cell, surrounded somewhat unevenly by about 12 pericentral 
cells and a band of small anticlinal cells within a thick wall, the whole 
within a double peripheral layer of largish corticating cells; in some 
transverse sections, however, the medulla consists of 4 central and 
12 pericentral cells, the central quadrant of cells following the charac- 
teristic pattern for the genus; longitudinal sections also frequently 
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showing presence of a central septum; fertile branchlets rare, minute, 
up to 660 y high, pinnate, much inwardly curled and coiled into a 
globular structure reminiscent of that of Ptilopogon, arising in place 
of the sterile, adventitious branchlets in the axils of the main axis and 
laterals, but not of the smaller pinnae or ramuli; unilocular sporangia 
solitary, axillary, ovoid, obovoid, or ellipsoidal, 85-110 y long and 
70-90 u in diameter, on 1-3-celled pedicels; plurilocular organs 
not seen. 

This plant is easily distinguishable from all other New Zealand 
species by its stiff, fern-like frond and regular outline, its branches lying 
rigidly in one plane; in this respect it resembles 7. filicina Kuerz., but 
is much coarser and harsher than even the summer form of that plant. 

On rocks and stones in shallows and pools extending to low-water, 
and in the sublittoral zone, covering the rock surface with overlapping 
layers of fronds in appearance and colour very similar to the plumage 
of certain birds. 

Local distribution: Recorded only from Taranaki but is pro- 
bably also present on the North West coast of Nelson Province. 
Common at Pihama, S.Taranaki, in the same shallows as Ptilopogon, 
Cladostephus, Halopteris congesta, H.funicularis, H.hordacea, and 
Microzonia. Fertile during the winter months. 

General distribution: Australia (not recently recorded); New 
Zealand. 

2. Halopteris novae-zelandiae Savvy. (Fig. 19) 

SAUVAGEAU (1900-1914, pp. 332-336, Fig. 64a-f). Laine (1929, p. 577). 
LINDAUER (1946, X, No. 231; 1947, p. 547). Moore (1953, p. 14). 

Thallus up to 14 cm. high, light olive-green to dark olive-brown, 
erect, tufted, filamentous, somewhat soft, lax; branching distichous 
in juvenile plants, matted and tangled in the old, 2-4-pinnate, arising 
from a dense mass of interwoven rhizoids of a foxy colour, forming the 
holdfast; stipe woolly; branches stupose below, clothed with alternate, 
close-set branchlets more or less in one plane; branches of two types: 
(1) primary branches, present only in juvenile specimens, short, 
strictly distichous, not more than 4 em. high, lax, basal, regularly, 
alternately pinnated at a somewhat narrow angle with short branch- 
lets of 3 kinds: (a) lowest branchlets, set at an angle of 40 degrees, 
short, 3mm. long, completely 2-3-pinnate, the ultimate ramuli minute, 
simple, or once-branched, the two lowest arising adaxially, the lowest 
pseudo-axillary, sometimes developing into a shoot; ramuli narrow, 
short, 15 u wide and 80-160 y long, obtusely pointed and closely ad- 
pressed to their support and to one another, thus forming little, 
distinct leaf-like groups on the branchlets; cells approximately square, 
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variable; (b) median branchlets 50 u wide and up to 5 mm. long, 
2-3-pinnate below, becoming long and simple terminally, ending in a 
large apical cell; (c) uppermost branchlets simple, the lowest up to 
5 mm. long set at a more acute angle (20 degrees), all gradually de- 
creasing in length towards the apical cell, where they are minute; 
segments usually shorter than wide: (2) secondary branches up to 
3 cm. or more long, lax, corticated below, alternate, bearing further 
series of basally corticate, alternate branches; branchlets ecorticate, 
narrow, 50-80 u wide and from 0.5-1.5 mm. long, distantly, alter- 
nately, occasionally somewhat pseudo-dichotomously, branched, the 
lowest and longest filaments lying erect, parallel with their neighbours, 
terminating in a point or in a large apical cell; segments usually half 
as long as wide with 2-4 longitudinal septa; transverse septa absent; 
transverse section near base showing medulla of 4 large quadrate cells 
surrounded by a series of undivided pericentral cells and a thick wall, 
the whole embedded in a dense covering of large ellipsoidal, rhizoidal 
filaments; fertile branchlets terminal, hair-like, often projecting above 
the rest of the thallus, resembling normal vegetative, secondary 
branchlets but more developed; filaments at first, in the lower portion, 
widely, alternately spaced, then becoming closer set and finally secund, 
40 u. wide, frequently bearing a further series of short, secund ramuli, 
15-25 y wide, usually arched inwards, all mature fertile branchlets and 
ramuli attenuating gradually into a long, acute point; unilocular 
sporangia 50-65 y long and 30-50 y in diameter, numerous, solitary, 
sessile or shortly-stalked, ellipsoidal to ovate, arranged unilaterally 
on the adaxial side of the secund branchlets, or secund on the adaxial 
side of the ramuli; plurilocular sporangia and gametangia unknown. 

This plant is very delicate and filamentous when young, and re- 
mains, even at maturity, the finest and most fragile of all the New 
Zealand species of the genus. The most outstanding morphological 
features are the closely pinnated primary branchlets which are almost 
identical with, but much finer than, those of H.filicina Kurrz.; the 
possession of pseudo-axillary shoots which, unlike those of H. filicina 
and H.platycena, do not become fertile; and the unilaterally arranged 
fertile ramuli. In habit H.novae-zelandiae resembles H.brachycarpa 
most closely and the two may easily be confused in the sterile state, 
especially since extremely few plants, even when young, and never 
when mature, show any sign of the short, basally situated, H. filicina- 
like branches. 

Sublittoral, in deep water, often brought up by fishermen, from 
20 fathoms; also found on drift Macrocystis holdfasts; occurs occasion- 
ally in the drift; rather rare. January to June; most common in April. 
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Local distribution: South Taranaki coast, small specimens in 
the drift only; Nelson; Q. Charlotte Sound; from Wellington south- 
wards on the east coast to Stewart Island. Endemic. 


{ 3. Halopteris brachycarpa Sauv. (Fig. 19) 

SAUVAGEAU (1900-1914, p. 407). LinpAUER (1946, VII, No. 158; 1947, 
p. 547). Moore (1953, p. 14). 

Thallus up to 20 cm. high, dull olive-green to dark olive- or foxy- 
brown, erect, tufted, filamentous, 2-4-pinnate, somewhat soft, arising 
from a dense mass of brown to foxy-brown, interwoven rhizoids form- 
ing the holdfast, stipe woolly; axis distichous in young plants and at 
the tips of large specimens, which are otherwise matted and tangled; 
main branches ecorticate above and then clothed gradually and more 
and more densely with loose descending rhizoids; branching as in 
H.novae-zelandiae, but the outline of the branchlets is more or less 
even, corymbose and feather like; secondary branches composed of 
2-4-pinnulate filaments 70-130 u in diameter; articulations quadratic 
or half as long as wide, bearing 1-3 transverse and 4-10 longitudinal 
divisions, axis nude for a considerable distance then bearing a series 
of alternately placed pinnules, the first and longest pinnule adaxial, 
ultimate ramuli 30-80 u. wide, simple, few, distant, erect or divergent, 
straight to somewhat curved, drawn out to a sharp apex, the lowest 
and longest placed adaxially and distally on the filament; axial 
placenta not producing ‘‘adventitious” branchlets; hairs absent; 
transverse section of basal part of frond showing a medulla identical 
with that of H.funicularis, surrounded by a more or less thick layer 
of large, divided rhizoids; unilocular sporangia 45 y long and 33 u 
wide, ellipsoidal to subglobose, on many-celled, more or less divari- 
cately branched pedicels, clustered in the axils in loose, open “‘sori;”’ 
pedicels stiff and straight (less frequently curved), increasing in dia- 
meter upwards, individual pedicels up to 130 u long, 16 u wide at the 
base, and 20 wide at the top; plants moncecious, plurilocular gamet- 
angia pedicellate, pedicel of 5-8 cells, oogonia spherical, 100-110 u 
dia., antheridia 71-87 x 95-112 u. 

This species somewhat closely resembles H.novae-zelandiae in habit 
but is a little coarser; the colour in juvenile plants is less green; the 
3-pinnate, close-set, primary branches and axillary shoots are absent; 
the fertile regions are different, and the articulations show transverse 
divisions. The fertile branchlets are reminiscent of those of H.funi- 
cularis but, whereas in the latter the sori generally give the impression 
of being at the inferior end of the axis of the pinna, commencing as 
they do at the first ramulus, which appears near the point of insertion 
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of the pinna, they seem in H.brachycarpa to be aggregated at the 
upper part, for the first ramulus is inserted distant from the point of 
attachment of the pinna. 

SAUVAGEAU described two species closely resembling each other: 
(1) H.brachycarpa, in which the segments are stated to be as long as, 
or longer than, wide, with rhizoids both descending and ascending, 
sexual reproduction alone having been recorded; and (2) H.pseudo- 
spicata, in which the segments are stated to be wider than long, with 
rhizoids descending only, and asexual reproduction alone having been 
recorded. Both species were described from a single specimen, the 
former from Victoria, and the latter from S. Australia. Specimens of 
one of these collected in South Australia by WoMERSLEY and dis- 
tributed by him under the name of H. pseudospicata fit in extremely 
well with SauvaGEau’s description of H.brachycarpa. The difference, 
if any, between the two species is negligible, and it might well be said 
that the two species represent merely the sexual and the asexual states 
of one and the same plant. The name brachycarpa has been retained 
here since it is first mentioned in SAUVAGEAU’S work. 

Sublittoral, mainly in the drift or by dredging, very rarely other- 
wise; Taranaki plants very small, but fertile; February to September. 

Local distribution: Whangaparoa peninsula to Wellington; 
Pihama, Taranaki; Nelson; Kaikoura; Otago; Stewart Island. 

General distribution: Australia; New Zealand. 


4. Halopteris funicularis (MONTAGNE) Savvy. (Fig. 20) 


MonTAGNE (1845, p. 38, Pl. 14, Fig. 1) as Sphacelaria funicularis. HOOKER 
et Harvey (1845, p. 251) as S. obovata; (p. 531) as S.funicularis. J. AGARDH 
(1848, I, p. 38) as S.funicularis. KuETzING (1849, p. 464) as S.obovata; 
(1855, V, Pl. 97) as Stypocaulon funiculare. Hooker (1867, II, p. 661) as 
Sphacelaria funicularis. Harior (1889, Pl. 3, Fig. 5) as Stypocaulon funi- 
culare. REINKE (1891, p. 22, Pl. 8) did. De Toni (1895, III, p. 517) ibid. 
SAUVAGEAU (1900-1914, p. 393) as Halopteris funicularis. Laine (1909, IT, 
p. 496) as Stypocaulon funiculare; 1926, p. 137), as Halopteris funicularis. 
LInDAUER (1947, XII, No. 280; 1947, p. 546) ibid. Moore (1953, p. 16) ibid. 

Thallus up to 20 cm. high, dull olive-green to dark olive, or foxy- 
brown, erect, tufted, filamentous, somewhat coarse and harsh, shaggy, 
scantily to profusely branched, multipinnate, arising from a large, 
foxy-brown woolly holdfast, stipe thick or thin, somewhat long or 
short, the narrow central axis covered with a thick layer of stupa, 
consisting of descending rhizoids; primary branches narrower, terete, 
stupose through most of their length, diminishing upwards where 
individual descending and ascending, arched and tortuous rhizoids lie 
somewhat scantily and loosely along the axis; axis unbranched below, 
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then bearing a few long, lax, distant, alternate or irregular branches, 
which gradually pass into a further order of shorter branchlets some- 
what distally placed at lesser intervals, the whole giving the frond 
a semi-circular outline in the more compact forms; secondary branch- 
lets short, erect, filiform, 1-2-pinnate, 80-150 u wide, free from 
rhizoids, placed irregularly around the branches, furnished alternately 
and distantly with longish, erect, striet, pointed ramuli, the lowest 
longest and close to the point of insertion of the branchlet; articula- 
tions variable in height, usually wider than high, with 1-5 (usually 3) 
transverse, and up to 10 longitudinal divisions; transverse section 
near the base of axis showing a medulla of 16-28 cuboidal cells with 
triangular pericysts, or branches, in the four corners, followed by 1-2 
peripheral rows of smaller cortical cells and a thick wall, the whole 
surrounded by large rhizoids; sori develop from placenta lodged in 
any or all axils of the filaments forming dense, compact clusters of 
many sporangia mixed with protruding, club-shaped, incurved para- 
physes of 5-9 cells, 30 u wide at the swollen tip, 16 » wide at the base, 
protoplast very dark red-brown; unilocular sporangia ovoid, 50 u long 
and 40 y in diameter, shortly-stalked on compact, branched pedicels; 
plurilocular sporangia and gametangia not seen. 

The shallow-water form of the plant is low, compact and bushy, often 
with a semicircular outline; the deep-water form is loose and straggly. 
Old specimens are generally of the latter type and are often denuded 
except for the fertile pinnules. H.funicularis can only definitely be 
distinguished from H.congesta in the fertile state, typical plants of the 
former producing sporangia in the axils of the normal pinnules, the 
latter rarely doing so, relying on the provision of minute ‘‘adventi- 
tious,” more or less branched ramuli which appear in due course 
between the normal filaments. Unfortunately, however, exuberant 
plants of H.funicularis, including those whose axes have become 
denuded, or possibly those that have been embedded in sand, or 
extra-deeply submerged plants,may produce adventitious ramuli, either 
vegetative or fertile, similar to those of H.congesta. Such ramuli may 
be 5 mm. long and 50 yu in diameter, arising indiscriminately from 
superficial cells or from pericysts, generally sharply inwardly bent, 
the sori axial, each subtended by a tiny, divaricate, spine-like process. 
In other specimens these adventitious branchlets become more luxuri- 
ant, with several divaricating, alternately-subdichotomous branches 
in different planes, the axils harbouring a distinct placenta, or a spine, 
or a large apical cell. The apices are sometimes pointed, sometimes 
crowned with a large, dark-coloured apical cell, and remind one of the 
propagula of Sphacelaria. On removal from the branch these branch- 
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lets retain at their base the pericyst from which they arose, together 
with a descending rhizoidal filament. They are, therefore, not true 
propagula, having no sterigma, or stalk cell, but it is possible that 
they may function as propagula. Plants having no such minute 
“adventitious” ramuli, but having sori in the axils of the normal 
branchlets, may usually be identified at once as H.funicularis; but 
those possessing such branchlets must be examined microscopically to 
ascertain whether paraphyses are present in the sori, the presence of 
which is the one especial characteristic of H. funicularis. 

On rocks and stones in shallows near low-water mark, and in the 
upper sublittoral, often in the same situations as, but just below, 
H.hordacea and H.congesta. At Pihama, Taranaki, where an extra- 
ordinarily rich association of Sphacelariales is to be found, it is asso- 
ciated with the above mentioned species and also with H. platycena, 
Ptilopogon and Cladostephus; but the best specimens are sublittoral 
and occur in the drift after storms. Fertile more generally during 
winter and summer. 

Local distribution: On the west coast, from Taranaki, south- 
wards to Stewart Island; on the east coast, from Cape Turnagain 
southwards to Stewart Island; Chatham Is.; Subantarctic Islands of 
New Zealand. Common in suitable environments. 

General distribution: Circumpolar-Subantarctic (in a belt from 
South America to Falklands, S. Georgia, Staten Is., Aucklands); 
Tristan da Cunha; S. Africa; Australia; New Zealand. 


5. Halopteris congesta (REINKE) Sauv. (Fig. 21) 


REINKE (1890, p. 213) as Anisocladus congestus. DE Toni (1895, III, 
p. 520) ibid. SAUVAGEAU (1900-1914, p. 411) as Halopteris congesta. LAING 
(1926, p.137) as Anisocladus. Moore (1946, p. 553; 1953, p. 14) as Halopteris 
congesta. LINDAUER (1947, XI, No. 255; 1947, p. 546) ibid. 

Thallus identical in structure and habit with H.funicularis, sori 
produced in the axils of minute, specialized, subsequent secondary 
branchlets, without paraphyses; unilocular sporangia 35-56 u long 
and 30-40 u in diameter, obovoid, pyriform, subglobose, shortly 
stalked on pedicels of 3 cells, densely clustered in, and radiating 
around, the axils; zoospores 10 u long; gametangia on much-ramified 
highly divergent branchlets similar to, but much more patently 
ramified than, those of the asexual plant, these branchlets appearing 
in great numbers and near-whorled around the branches forming a 
furry, linear area along the axes among the subtending normal branch- 
lets, often extending almost to the very tips of the rachides; plants 
moncecious, oogonia white, faintly flecked with brown, globose or sub- 
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globose, opening apically, containing a single oospore, up to 100 y in 
diameter, borne singly or in pairs on 2-celled pedicels in the wide open 
axils or on the branchlets; antheridia at first white, later a rich golden- 
brown, opening apically, globose to subglobose, up to 157 x in dia- 
meter on 1-3-celled pedicels; antherozoids 3-4 u long (see discussion 
on H.funicularis). 

On rocks and stones in shallows and pools near and below low- 
water, growing with or above A. funicularis. Common locally, fertile 
sexually mostly in summer and winter, asexually all the year. 

Type Locality: New Zealand. 

Local Distribution: From Taranaki and East Cape southwards 
on both coasts to Stewart Island; Chatham Is.; Campbell Is. 

Generaldistribution: South Africa (?), New Zealand. 


6. Halopteris hordacea (Harvey) Savy. (Fig. 22) 


Harvey (1844a) in Hooker, Ic. Plant., Pl. 614, as Sphacelaria hordacea. 
Hooker et Harvey (1845, p. 530) as Sph.virgata, and Sph.hordacea. 
5)J. AGARDH (1848, I, p. 36 as Sph.paniculata; also p. 38) as Sph. virgata. 
KUETZING (1849, p. 467; 1855, V, Pl. 99) as Stypocaulon hordacea. ®)HOOKER 
(1867, II, p. 661) as Sph. paniculata. REINKE (1890, p. 27, Pl. 7, Figs. 6-9) as 
Stypocaulon paniculatum. 5)DE Toni (1895, III, p. 516) ibid. SAUVAGEAU 
(1900-1914, p. 416-433) as Halopteris hordacea (pro parte). Laine (1926, 
p. 137) ıbıid (pro parte). Lucas (1936, p. 105) as Stypocaulon paniculatum. 
LInDAUER (1940, III, No. 56; 1947, p. 546) ibid (pro parte). TAYLOR (1947, 
p. 66, Pl. 3) as Halopteris hordacea. Moore (1951, Fig. 3-4; 1953, p. 13) ibid. 

Thallus up to 30 cm. high, olive- to golden-brown, the tips lighter, 
erect, tufted, soft, profusely branched, multipinnate, arising from a 
massive, woolly holdfast consisting of loosely-entwined, foxy-brown 
rhizoids forming a compact disc surrounded by a extended web of 
loose fibres; stipe terete, stupose, main axis and primary branches 
stupose in basal regions; branches long, lax, simple or bearing a few 
distant, shorter branches of varying length, the lowest usually longest; 
all rachides clothed with multifariously arranged branchlets, each 
generally short, distinct, free from stupa, but with a finely longitudin- 
ally striated cortex obscuring the axis-articulations; branchlets lax 
below, diffuse in outline, composed of somewhat distantly set, alter- 
nate, more or less distichous, simple or slightly ramified, ecorticate 
pinnules, 50-100 x wide, decreasing in length upwards; the base of 
branches comprising a medulla of about 28 cuboidal cells (narrow, 
colourless and rectangular in L.S.) arranged in typical fashion, with 


°) There is doubt whether these references refer solely to this species 
or to a mixture of this species and H. spicigera. 
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branch-initials in the triangular corners, surrounded by a peripheral 
row of small cells and a thick wall, the whole enclosed in a more or 
less thick layer of loose rhizoidal filaments; articulations %-1 dia- 
meters with 1-3 faint transverse and 4-12 longitudinal divisions; hairs 
absent; pericysts not conspicuous; axillary shoots absent; fructi- 
fications in exerted spikes, terminal on the pinnules; unilocular spor- 
angia 73-80 u long and 40-56 u. in diameter, obovoid to obovoid- 
cylindrical, sessile, numerous, crowded on the placenta in the axils of 
the spike, the ramuli of which are densely crowded on all sides of the 
twisted axis, and are themselves twisted and basally bent over side- 
wise, first one longitudinal series and then the next, in opposite direc- 
tions; ramuli of the spike 180-200 y long and 16.5 u wide, straight or 
outwardly basally bent, tips attenuated and sharply pointed; plants 
monoecious, oogonia 100-170 » high and 85-130 u. in diameter, ellip- 
soid, dehiscing apically, shortly stipitate, 1 to several oogonia in each 
axil; antheridia globose, 120 u dia. Sublittoral, occurring only in the 
drift. 

Local distribution: Auckland province. 

General distribution: Australia, Chile, Tasmania. 


7. Halopteris spicigera (ARESCH.) Moore (Fig. 22) 


KuETziNG (1855, V, Pl. 98) as Stypocaulon filare Kuntz. ARESCHOUG 
(1855, p. 365) as Sphacelaria spicigera. Moore (1953, p. 13) as Halopteris 
Spicigera. 

Thallus up to 20 cm. high, dark olive-brown, the tips slightly lighter, 
erect, tufted, shaggy, harsh and stiff, profusely branched in a virgate 
manner, arising from a massive woolly holdfast consisting of loosely 
entwined, foxy-brown rhizoids forming a compact disc surrounded by 
a web of loose fibres; stipe terete, stupose, often massive through the 
accumulation of rhizoids; main axis and primary branches stupose 
through most of their length; branches long and lax, usually bearing 
a few, distant, shorter branches of varying length, the lowest usually 
longest; all rachides more or less profusely clothed with multifariously 
arranged branchlets, each generally short, distinct, free from stupa, 
but with a finely longitudinally striated cortex obscuring the axis 
articulations; branchlets fasciculate, more or less obconical in outline, 
composed of more closely set, alternate, more or less distichous, simple 
or slightly ramified ecorticate pinnules, 50-100 » wide, decreasing in 
length upwards; the base of branches with a medulla of cuboidal cells 
surrounded by a peripheral row of small anticlinal cells; articulations 
Y,-1 diameter with 1-3 faint transverse and 4-12 longitudinal divi- 
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sions; hairs absent; axillary shoots absent; unilocular sporangia in 
spikes, concealed among pinnules, obovoid to obovoid-cylindrical, 
73-80 u long by 40-56 u dia., sessile, numerous, crowded on the 
placenta in the axils of the spike: sex organs not seen in New Zea- 
land plants. 

This species differs from H.hordacea in its more sturdy size and the 
more robust and stupose base. It is also distinguished by the conceal- 
ment of the fertile spikes in the fasciculate tufts. Moore (1953) has 
shown that this species is more widely distributed throughout New 
Zealand than the wholly northern H.hordacea. In the past plants of 
this species have been named as 77. hordacea. Miss Moors (pers. comm.) 
is doubtful whether N.Z. plants of H.spicigera exactly match AREs- 
cHouG’s type specimen from Australia. It is possible that our plants 
are a distinct species, but for the present they are retained under this 
name. ReınkE (1890) places Kurrzine’s Stypocaulon filare with 
S.paniculatum (S.hordacea) but Kurrzine’s figure is surely of the 
present species. 

The plant exhibits two distinct forms according to season and 
environment: (1) The littoral form, in which the branches taper up- 
wards and are clothed at more or less regular intervals with strictly 
alternate tufts, either obconic or linear in outline; (2) The South 
Taranaki form, in which the branchlets grow out to abnormal length 
and the fertile filaments appear regularly alternately arranged and 
extremely short, 3-5 mm. long (as compared with 7 cm. in the normal 
form), the lower sterile ramuli also short, and closely placed on the 
arrested and rudimentary axis. In this form the tips of the branches 
are clothed with the normal corymbose tufts, and the spike-bearing 
pinnules appear along the lower parts of the axes in contrast to the 
normal manner where they appear terminally. 

The excessive growth of rhizoids sometimes produces globular, 
wart-like balls up to 3mm. or more in diameter on the rhizoid-bearing 
axes; they consist of clusters of extremely tortuous and divergent 
dichotomously branched, tightly packed rhizoids with distinct apical 
cells, and may be mistaken for an epiphyte. This growth is generally 
restricted to plants where the normal growth of descending rhizoids 
seems to have been arrested except in the isolated parts where they 
arise. 

On stones and boulders in shallows above low-water mark and in 
the sublittoral, often forming pure societies covering extensive areas. 

Local distribution: Common throughout New Zealand, Stewart 
Island, Chatham Is., Subantarctic Island of N.Z. 

General distribution: Australia, Norfolk Is. 
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2. Ptilopogon Reine, 1890 
(Gr. ptilon, a feather; pogon, beard.) 


Thallus erect, branched, arising from a crustose disc, reinforced by 
a coating of loose, woolly rhizoids from the lowest portion of the stipe; 
rachides clothed more or less densely in the vegetative state with 
short, ramified filaments, often tufted, which are later shed to give 
place to smaller, crowded or isolated, globularly-entwined, ramified, 
fertile tufts bearing unilocular sporangia; branches of unlimited 
growth parenchymatous, corticate, segments showing increased 
growth in length downwards and thickened by cortex formation as in 
Cladostephus; branchlets of limited growth polysiphonous, ecorticate, 
segments showing no increase in length or breadth downwards; lower 
rachides consisting of medulla of about 20 moderately large, squarish 
cells surrounded by a thick cortex of smaller, radiating cells; secondary 
vegetative and subsequent fertile branchlets arising from the axis and 
passing through the cortex to the exterior, thus differing from Clado- 
stephus, where the subsequent fertile branchlets arise from the outer 
meristodermatic cells. 


1. Ptilopogon botryocladus (Harv.) REINKE (Fig. 23) 


Harvey (1855), II, p. 221, Pl. 110) as Sphacelaria botryocladia. HOOKER 
(1867, II, p. 661) as Sphacelaria. REINKE (1890, VIII, p. 214; 1891, p. 34) 
as Ptilopogon botryocladus. Dr Tonı (1895, III, p. 521) ibid. Laine (1926, 
“pP. 137) ibid. LinpAvER (1946, VII, No. 159; 1947, p. 547, 1957, p. 64) ibid. 

Thalli up to 18 cm. high, olive-brown to dark sepia with rich golden- 
brown tips; gregarious, erect, stipe basally stupose, 400-500 u wide, 
almost black, smooth, wiry, hard and woody, brittle when fresh; 
branches 200-400 u wide, few to numerous, long or short, lax, alternate 
or irregular, of several orders, similar to main axis, clothed more or 
less evenly and densely on all sides with tufts of short, straight, 
secondary branches 40-70 u wide, 5-8 mm. high, alternately, or 
secundly, but seemingly pseudo-dichotomously several times distantly 
ramified; articulations square or less high than wide, with 1-3 trans- 
verse and up to 8 longitudinal divisions; fertile branchlets dull fawn- 
coloured, minute, subsequent, arising from placenta embedded in the 
axils of the normal vegetative branchlets, often appearing in sub- 
alternate series along the denuded axes, and forming globular struc- 
tures up to 1 mm. in diameter, composed of subalternate or uni- 
lateral, much branched, divaricate and incurled filaments; cells 25-50 u 
in diameter, usually shorter than broad; unilocular sporangia 90-120 u 
long and 70-100 x in diameter, obovoid or ellipsoidal, borne singly in 
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the axils on 1-5-celled pedicels; plurilocular organs much rarer, 
130-180 u. high and 110-150-180 u. in diameter, ellipsoidal or globose, 
on short pedicels of 3-4 cells, fertile branchlets less incurled than 
those bearing unilocular sporangia and often in threes; where a 
plurilocular organ has failed to develop the axillary placenta gives 
rise to a long filament or a shoot. 

In young plants the main axis is usually percurrent but is soon lost 
through forkings by the excessive growth of some of the upper laterals; 
in other young plants the branching is profuse from the base and the 
rachides are clothed so densely with secondary, filamentous branchlets 
that the plant has the appearance of Halopteris congesta. Some vege- 
tatively mature plants seem to postpone reproduction by excessive 
development of branchlets towards the tips, forming densely-packed 
or superimposed obconic tufts decreasing in width and development 
upwards, so that the tips are turret-like; when, however, the globular, 
fertile bundles make their appearance, the straight, vegetative fila- 
ments are gradually shed until only a terminal tuft remains, as in 
Cladostephus australis. 

On rocks and stones in shallows between half-tide and low-water or 
in the upper sublittoral. At Waitara, the place where growing plants 
were first located, a large patch is to be found at low-water on a stony 
bottom; at Pihama, Taranaki, the plant is at times very common, in 
the shallows well above low-water, growing on boulders just below 
the water surface and accumulating a great deal of sand, sometimes 
so much as almost to conceal the plants. In the same locality are 
Cladostephus verticillatus, Halopteris hordacea, H.congesta, H.funicu- 
laris, H.platycena and Microzonia velutina, each occupying its in- 
dividual boulder and completely covering it. 

Type specimen: Herb. Roy. Bot. Gard., Kew. 

Type Locality: East Coast, S. 421%°. 

Local distribution: From N. Taranaki southwards; N.W. Nelson 
Province to Stewart Island; from Cape Turnagain southwards; Cook 
Strait; Otago; Stewart Island; Chatham Islands; Campbell Island. 
Endemic. 


CLADOSTEPHACEAE 


Thallus erect, moderately large, harsh, branched, polysiphonous, 
pseudo-parenchymatous; growth by transverse and longitudinal divi- 
sion, and by periclinal and anticlinal division of segments cut off from 
a conspicuous apical cell, producing a central axis or medulla of 
smallish cells with thickened corners, surrounded by a cortex of more 
elongated, larger cells, and a final external secondary cortex or 
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meristoderm, scarely distinguishable in the upper parts of the axes 
but very marked in the basal parts, often attaining a thickness of 
1654; branches of unlimited growth produced from initial cells cut off 
below the apical cell, corticate except near the apex; branches of 
limited growth very short, ecorticate, of 2 kinds; (1) vegetative, 
verticillate, derived early from superior segments of cells surrounding 
the axis and in transverse section shown to arise from the medulla; 
(2) fertile branchlets developing only at the maturity of the plant, 
minute, often resembling, and interspersed between, the whorled 
branchlets, and arising from the surface cells of the meristoderm. 


Cladostephus J. G. AGARDH 
(Gr. klados, a shoot; stephos, a crown) 


Thallus olive-green to dark-brown or almost black, stiffish, branches 
opposite, alternate or subdichotomous, secondary branches short, 
whorled, imbricate, usually shed from the older parts, leaving the bare 
axis; unilocular sporangia and plurilocular organs stipitate on special, 
minute branchlets, always found on separate individuals; pseudo- 
propagula possibly existing in the form of deciduous branchlets bear- 
ing apical cells. 


KEY TO LOCAL SPECIES 
1. Verticillate branchlets 24, with rather short, spine-like 


ramulıtipssnot@brush NIKE seen ee, C.verticillatus. 
Verticillate branchlets 20, with long, branched ramuli; 
tipstbrush-liken MN ee ER ER RARE C.australis. 


1. Cladostephus verticillatus (Licarroor) C. Ac. (Fig. 24) 


Licgutroot (1777, Pl. 984) as Conferva verticillata. C. Acarpu (1817, 
p. X XV) as Cladostephus verticillatus. LyNGBYE (1819, p. 102, Pl. 30 B) ıbid. 
Harvey (1848-1851, Pl. 33) void. J. AcarDx (1848, I, p. 43) ıbıd. Hauck 
(1885, p. 350, Fig. 147) ibid. Reinke (1891, p. 18, Pl. 6, Figs. 1-3) ibid. 
De Toni (1895, III, p. 513) ibid. SAUVAGEAU (1900-1914, p. 601) ıbıd. 
OLTMmAnnSs (1904, I, p.420, Fig. 256) ıbid. Larne (1926, p.137) ibid. NEWTON 
(1931, p. 195, Fig. 122) ibid. Lucas (1936, p. 105) ıbid. Tayıor (1937, 
p. 135, PL 17, Figs. 9-11; 1957, p. 124, Pl. 17, Figs. 9-11) ibid. Fritsch 
(1945, II, p. 265 et seg.) ibid. Linpaver (1946, VIII, No. 180; 1947, p. 546) 
ibid. 

Fronds up to 25 cm. high, erect, gregarious, light greenish-brown 
when young, very dark brown, almost black when mature, arising 
from a thin, blackish, Ralfsia-like, encrusting layer, 1 cm. or more 
across, composed of the fused discs of numerous associated plants; 
primary axes densely corticate, somewhat rigid, bristly and harsh, 
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naked below, terete, 650 u in diameter, showing under the lens the 
scars of the deciduous whorls of secondary branchlets; branches 
distant, long, lax, alternate, opposite, sub-dichotomous, or here and 
there trichotomous, clothed in the purely vegetative state with more 
or less imbricating but distinct whorls of about 24 short, falcate, fusi- 
form, ecorticate secondary whorled branchlets from 0.5-1 mm. long, 
30 u wide at their bases and 57 y in the upper part, simple or bearing 
several (1-6) short, divaricate, abaxially placed, spine-like ramuli, 
the lowest longest and most divaricate, the axils containing a bunch 
of hairs 13 & in diameter; articulations divided 3 times transversely 
and up to 10 times longitudinally; fertile branchlets densely clothing 
the surface between whorls, smaller than the verticillate ones, hori- 
zontal, simple, arched, 400-700 u long, 13 u wide basally, slowly in- 
creasing in diameter to 27 u near the top, then suddenly tapering to a 
point, often one branchlet arising from each superficial cortical cell, 
but developing only shortly before or after the vegetative whorls have 
disappeared; articulations broader than long with one transverse and 
1-6 longitudinal divisions; hairs absent; plurilocular organs 50-100 u 
high and 20-33 u in diameter (usually 70x27 u), erect, cylindro- 
ellipsoid, more or less numerous on the adaxial, concave, side of the 
lower half of the fertile branchlets, frequently secund, more rarely 
opposite or irregular, arising from superior segments on pedicels 15 u 
wide, of from 1-12 (generally 1-4) cells; loculi of irregular size; uni- 
locular sporangia spherical, ovoid, on short pedicels, rare; not seen in 
local specimens. 

The young whorled branchlets are at first perfectly straight, but a 
prong soon appears at the tip on the abaxial side and the axis begins 
to curve inwards from this point, bending more as the fork develops; 
should a further prong arise in the axil, it will not lie in the same plane, 
later more forks, usually with a bundle of hairs in their axils, may 
develop. 

In the vegetative state the axes are clothed temporarily with up- 
wardly directed, arched, closely placed, imbricating whorls through- 
out; on becoming mature a dense, continuous mat of dull-grey, 
horizontal fertile branchlets clothes the internodes between the whorls, 
whose branchlets gradually drop off, the plant assuming a bare, woody 
appearance. In due course the fertile branchlets are also shed and the 
axes left black and wiry, about 860 u wide, and appearing as if dead, 
except that under the lens the tips are seen to possess a scanty tuft of 
living branchlets. 

On rocks and stones in shallows on gently shelving beaches, at low- 
water and below, often in somewhat muddy situations; at other times 
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associated with Halopteris, Microzonia and Ptilopogon. Epiphytes 
numerous: Sphacelaria variabilis, Chaetomorpha darwinii, Ectocarpus, 
Colpomenia, and many red algae. 

Fruiting mostly in the winter, although fertile specimens may be 
found more or less throughout the year, but generally disappearing 
for short periods, especially during the summer. 

Local distribution: From New Plymouth intermittently down 
the West Coast of the South Island, and intermittently down the East 
Coast of the South Island to Stewart Island. 

General distribution: Europe, Atlantic North America, Austra- 
lia, New Zealand. 


2. Cladostephus australis Kurtz. (Fig. 25) 


J. AGARDH (1848, p. 43) as C.spongiosus var. australis. KuETZzING (1856, 
VI, Pl. 8) as C. australis. SAUVAGEAU (1900-1914, p. 603) ibid. Laine (1929, 
p. 576) as C.australis. LinDAUER (1946, VII, No. 157) as C.antarcticus; 
(1947, p. 546) as C. australis. 

Note: Not Cladostephus australis C. Ag., which is the red alga Brongniartella 
australis. 

Thallus up to 15 em. high, erect, gregarious, olive-green, base and 
habit as of small, narrow, delicate C. verticillatus, but softer; primary 
branches 460 u in diameter, secondary vegetative branchlets short, in 
whorls of 20 or fewer, not markedly inwardly curled, individual whorls 
not distinct but imbricating; branchlets of 2 kinds: (1) simple, and 
clavate at first, then narrowly fusiform with the dividing out of the 
apical cell, gently arched, 1.5-2.3 mm. long, 23 u. wide at base, and 
66 u. wide at widest, arched part which is sometimes above and some- 
times below the middle; (2) branched, generally straight below, 
1.6 mm. long, 33 u wide at base, mostly bent sharply at middle, with 
1-8, usually 3-4 forks, on the upper part, the lowest and longest most 
divaricate, with several long hairs (generally 2 pairs), 13 & wide, in 
their axils; articulations mostly square with 3 transverse and up to 
10 less distinct, longitudinal divisions; fertile branchlets minute, also — 
of two kinds: (1) simple, straight, or slightly bent, 260-600 u long, 
17 u wide at base and 35 u at widest part which is above the middle: 
articulations conspicuous, squarish or longer than wide with occasion- 
ally 1 transverse and 1-5 longitudinal divisions in each segment; 
(2) forked, 600 y long, with hairs, a functionless apical cell, a spine, 
or a short branch sometimes terminating in a sporangium, in the axils; 
unilocular sporangia ellipsoidal, ovoid, 50-70 u long and 35-50 u 
wide, occasionally globular, 70 x in diameter, on pedicels of from 
1-9 cells, often crowded, sometimes single or opposite, or in whorls of 
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3 on the lower half of the branchlet, arranged at all angles, sometimes 
in series arising from a dark pericyst from every second segment, but 
more often from any segment or all segments in short series; pluri- 
locular organs not seen. 

. The abundance of hairs makes the tips of this plant silky, while the 
vegetative whorled branchlets, being long and overlapping, give the 
tips a hairy, brush-like appearance. In C.verticillatus the secondary 
whorled branchlets retain their verticillate appearance to the very 
tips, whereas in C.australis they lose their identity before the tips are 
reached and lie closely along the rachis. When the period of fertility 
is over the axes which were smothered with the closely-packed fertile 
branchlets, become gradually denuded until the rachides are bare 
except for a small tuft at the tips. In this denuded state the tips are 
very like those of Ptilopogon as it appears in the denuded condition. 
Very frequently apical cells of verticillate branchlets or sterile ramuli, 
towards the end of the period of fertility, refrain from dividing 
themselves up into small segments terminating in a point, but retain 
their apical cells, and the branchlet then bears a close resemblance to 
the propagulum of Sphacelaria; whether on being shed these propa- 
gula-like branchlets behave as such is not known but it is not im- 
probable. 

Although the specific name australis has been used to designate this 
very variable species, it can be but tentatively applied, as it is very 
difficult to segregate this species from certain closely related plants, 
namely C.spongiosus (LIGHTFooT) C. Ac., C.setaceus SUHR, and 
C.antarcticus KuErz.; it may, in fact, even represent the local asexual 
phase of C. verticillatus since plants with unilocular sporangia have not 
been found for that species in New Zealand. 

In the lower littoral, especially in somewhat muddy stretches; if in 
sandy areas, occurring rather lower down the beach together with 
C. verticillatus. Fertile mostly in summer and early winter. 

Type specimen: Herb. Bot. Mus., Leiden. 

Type locality: Australia (Given to KurrzınG by Binper). 

Local distribution: Stewart Is.; Otago. 

General distribution: Australia, New Zealand. 


ORDER III. - CUTLERIALES Otrmanns, 1922 


Morphological alternation of similar or dissimilar generations; 
gametophyte, when different, larger than the sporophyte; moncecious 
or dicecious, oogamous, growth trichothallic (wholly or in part) of a 
unique type. 
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CUTLERIACEAE 


Thallus erect or procumbent, plane, ribbon-like, fan-shaped or disc- 
like, membranous or leathery, margin entire or lobed, structure 
pseudo-parenchymatous; sexual organs pluriseriate borne terminally 
or laterally on uniseriate, branched or unbranched paranemata devel- 
oped from superficial cells among sterile paraphyses in clusters on the 
upper, or on both surfaces of the thallus, the oogonia and antheridia 
producing motile (ciliated) oospores and antherozoids, the ova capable 
of fertilization only when at rest; haploid chromosome number 24; 
asexual organs resembling unilocular sporangia, borne in superficial 
sori and producing biciliate zoospores. 

The family comprises three genera, Cutleria, Microzonia and 
Zanardinia, the last named not being found in New Zealand. Micro- 
zonia was formerly placed in the Dictyotales but recent work (O’Don- 
NELL, 1954) has shown that it is a member of the Cutleriales. 


KEY TO ALTERNATING GENERATIONS AND GENERA 


1. Thallus erect, flat, irregularly dichotomous .... 2. 
Thallus encrusting, irregularly horizontally ex- 
Pandora a gi Re ae I gee ane Cutleria sporophyte 
(Aglaozonia stage). 
2. Thallus with oogonia and antheridia ......... Cutleria gametophyte. 
Thallus with unilocular sporangia ............ Microzonia. 


Cutleria GREVILLE, 1830 
(After CATHERINE CUTLER, British phycologist) 


Thallus of gametophyte short-lived, complanate, fan-shaped (not in 
N.Z.) or irregularly dichotomously branched in one plane, branches 
terminating in tufts of assimilatory hairs; growth trichothallic from 
erect, uniseriate, simple or branched ultimate hairs which fuse at the 
thallus-tips and so form a compact tissue; branching due to periodic 
failure of filaments to fuse; adventitious branching from surface cells 
that develop tufts of hairs which lengthen by intercalary growth and 
coalesce to form solid tissue; thallus comprising epidermal layers of 
1-3 rows of small, coloured cells (sometimes also a subcortical layer 
of larger isodiametric cells) and a medullary zone of large, swollen, 
colourless cells; plant dicecious, sex organs with or without accompany- 
ing tufts of sterile paraphyses, oogonia dark-brown on simple or little- 
branched paranemata with few and large loculi (4-7 tiers of 4 cells), 
each loculus containing a single, large, pyriform ovum with eyespot 
(reddish chromatophore) at point of insertion of 2 flagella; antheridia 
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bright yellow on usually freely branched paranemata, with numerous 
small loculi (20-22 tiers of 8 cells), each loculus liberating a minute, 
pyriform antherozoid with eyespot, few chromatophores, and 2 fla- 
gella; parthenogenesis frequent. 

- Sporophytic thallus perennial, creeping, dorsi-ventral and encrust- 
ing, membranous to fleshy, attached ventrally by rhizoids, hairs with 
basal meristem present in tufts on dorsal surface, somewhat sunk, 
growth of prostrate thallus by periclinal and radial (anticlinal) division 
of marginal initials; structure of one or more layers of small epidermal 
cells enclosing 2-3 rows of larger colourless cells; reproduction asexual, 
unilocular sporangia in dense sori, naked, without paraphyses, on the 
upper surface, erect, palisade-like, the stalk-cells increasing the epi- 
dermis by one layer in thickness; sporangia producing 8 (sometimes 
16 or 32) flagellated, rather large zoospores. 

The sporeling of the asexual plant, after germination, soon becomes 
a short, uniseriate thread with basal meristem, attached by basal 
rhizoids; it then undergoes longitudinal division and branches at a 
point below the meristem, all the elements lying in close association 
coalescing to form a compact, broad, flat, thallus which increases in 
length by the addition of the coalescing parts of the free threads 
above, and in width by branch formation and longitudinal division; 
subsequent abundant anticlinal division of the superficial layer pro- 
ducing an assimilatory tissue of one to several cell-rows, the inner 
cells differentiating into subcortical and medullary layers. 

The zygote on germination produces a short, uniseriate, erect thread 
with basal meristem, attached by basal rhizoids, and, undergoing 
longitudinal division, becomes cylindrical and generally crowned by 
a tuft of free hairs. At this stage the structure is known as the “column”, 
and upward growth ceases, but basally an active marginal meristem 
of large cells develops and the basal prostrate structure forms an 
expanded parenchymatous crust; in due course becoming fertile, this 
plant represents the alternate generation of Cutleria. 


1. Cutleria multifida (Smiru) Grey. var. pacifica GRUN. 
(Fig. 26; Plate III) 


a) Sexual phase 


°) SmirH (1790-1814) Pl. 1913, as Ulva multifida. C. Acarpn (1820, p.135) 
as Zonaria multifida. GREVILLE (1830) p. 60, as Cutleria multifida. J. AGARDH 
(1848, I, p. 104), ibid. KuETzING (1849, p. 558; 1859) Tab. ae, I A 
Fig. 1, ibid. *)Grunow (1873-1874, p. 25) as C. (multifida Grev. var.?) 


$) Only references with a + refer to the local variety. 
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pacıfica. Hauck (1885, p. 404, Figs. 178, 179) as Cutleria multifida. KsEuL- 
MAN (1890) I, p. 15, Fig. 1, ibid. De Tonı (1895, III, p. 302) ibid. OLTMANNS 
(1904, I, p. 399, Figs. 243-244, 286) ibid. Newron (1931, p. 197, Fig. 125) 
ibid. Smitn (1938, I, p. 239, Figs. 131-132) ibid. Fritscn (1945, II, pp. 
157-163, Figs. 51-53) ibid. +) LinpaugErR (1947, p. 548; 1957, p. 68) ibid. 


(b) Asexual phase 


GREVILLE (1823-1829), Pl. 360, as Zonaria parvula. Crovan (1833) 
p. 398, as Padina reptans. J. AGARDH (1848, I, p. 107) as Zonaria parvula. 
Kuerrzına (1849, p. 360) as Aglaozonia reptans. Hauck (1885, p. 408, 
Fig. 181) ibid. OLtmanns (1904, I, p. 401, Fig. 245) ibid. Newron (1931, 
p. 198, Fig. 125) ibid. SmitH (1938, I, p. 242, Fig. 133) ibid. Fritsch (1945, 
II, pp. 163-164, Fig. 54) ibid. +) LinpAuer (1946, VII, No. 161; 1947, p. 548; 
1957, p. 62) ibid. 

Thallus 20-30 cm. high, foxy-olive, cartilaginous at first, then 
flaccıd, subdichotomous, narrow-linear, 0.5-4 mm. broad, widest 
below the dichotomies, then tapering downwards to the next fork, 
tips usually drawn out into narrow laciniae ending in a tuft of hairs, 
or truncate terminal segments may suddenly divide into, and appear 
as if fringed with, very narrow almost filamentous segments more or 
less dichotomously divided; thallus in mature parts 400 u thick, lower 
portion occasionally terete; lower stipe portion and holdfast slightly 
stupose; structure of a medulla of 2(-3) rows of large, angular, thin- 
walled, colourless, irregularly-arranged cells, up to 210 u wide and an 
assimilatory layer of small, tightly-packed, somewhat barrel-shaped 
cells; hairs present in tufts scattered over the surface; oogonia, 
sometimes accompanied by paraphyses, in conspicuous groups visible 
to the naked eye, oblong-cylindrical, resembling the plurilocular 
sporangia of Ectocarpus indicus, 75 » high and 35 u in diameter, 
pedicellate on short simple or somewhat branched pedicels, loculi 
arranged generally in 4 superimposed tiers divided longitudinally 
down the medial line; antheridia not seen in local specimens. 

Asexual thallus perennial, forming crusts a few centimeters across, 
several layers thick, horizontally expanded and irregular in outline, 
attached by rhizoids on the ventral surface; substance firmly mem- 
branous to carnose; thallus 66-100 „u thick; unilocular sporangia 
cylindrico-clavate, up to 50 u high and 12 u in diameter in raised sori 
on the dorsal surface; indusium and paraphyses absent; spores, on 
germinating, produce Cutleria plants. 

The plant is very variable in habit and size, being sometimes com- 
pact with wide segments, and sometimes long and lax with narrow 
segments and long and irregular dichotomies. The boreal C. multifida 
is likewise extremely polymorphic. In view of the polymorphism it 
appears unwise to regard this as other than a variety. 
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The Aglaozonia phase is frequently found in the same environment 
as Zonaria and Glossophora and even mixed with them. In the juvenile 
state both Zonaria and Glossophora possess a procumbent frond 
closely resembling that of Aglaozonia with which it can be easily 
confused. In this connection see BOERGESEN (1914, p. 37-39, Fig. 24) 
where SAUVAGEAU’S Aglaozonia canariensis is described, which PAPEN- 
russ (1943, p. 467) considers to be synonymous with Pocockiella 
variegata. Aglaozonia reptans can be distinguished in situ from de- 
cumbent Glossophora etc., only by its darker, browner colour and more 
glossy appearance. When growing on stones on the shallow bottom 
it closely resembles Ralfsia, but may be recognized by its less regular 
shape and the possession of overlapping growths. 

C.multifida var. pacifica is somewhat of the habit of a narrow 
Dictyota, but should be easily distinguishable by its comb-like, 
shredded, frayed, or fringe-like tips. 

Sexual phase sublittoral on rocks and sheils, also in tide pools. On 
the whole very rarely found. Asexual phase on Melobesia, rock, sand- 
stone and sand-tube worms on the vertical, seaward face of somewhat 
exposed rocks or shores at low-water spring tides; also on smooth 
stones on the bottom. 

Localdistribution: Sexual phase: Auckland; Narrow Neck, coll. 
VIVIENNE DELLow, October, 1949; Waikawa, near Picton, coll. 
L. B. Moore, August, 1943; Lyttelton, Stanley Bay, tide pools, coll. 
LaING, November, 1909; Tairoa Heads, drift, coll. Lainc, November, 
1930; Portobello, Dunedin, tanks in Fish Hatcheries, Coll. Dr. PAPEN- 
russ, March, 1949; Stewart Island, coll. Mrs. WirLa, December, 1945 
and March, 1949. Asexual phase: Manly, V. J. C.; Long Bay, U. V. 
Dellow; Pihama, Taranaki, L. B. Moore, V.W.L.; Moeraki Reef, Otago. 

General distribution: Pacific Islands, Australia (?). 


Microzonia J. AGarpu, 1894 
(Gr. mikros, small; zoni, a girdle.) 


Thallı small, complanate, more or less multifid, the lower somewhat 
decumbent, the upper erect, flabellate, basally somewhat stipitate 
and stupose, the holdfast composed of an extended web of branched 
rhizoids; structure polystromatic, comprising 1-2 medullary layers 
and an upper and lower cortical layer, surface cells radiating in 
pairs (rarely singly), under-surface woolly; growth from a marginal 
row of intercalary meristematic cells derived from hairs; fertile areas 
not in small sori, but occupying the whole undersurface, consisting of 
simple or branched, articulated, monosiphonous filaments: bearing 
laterally pedicellate sporangia. 
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1. Microzonia velutina (Harv.) J. AG. (Fig. 27) 

Harvey (1855b, p. 218) as Zonaria velutina. KuETzING (1859, IX, Pl. 51, 
Fig. II) as Spatoglossum velutina. Hooker (1867, II, p. 657) as Zonaria 
velutina. J. AGARDH (1894, p. 19, Pl. I, Fig. 6) as Microzonia velutina. 
DE Toni (1895, III, p. 238) ibid. Laine (1899, p. 66; 1926, p.145) as Zonaria. 
Lindauer (1941, V, No. 112) ibid; (1946, X, No. 232; 1947, Pp: 55071957, 
p. 69) as Microzonia. O’DoNnNELL (1954, p. 380, Figs. 1-12) as Microzonia. 


Thalli up to 5 em. high, yellowish-brown to olive-brown, gregarious, 
densely tufted, compact, coriaceo-membranous, complanate, ecostate, 
sessile at first, attached by rhizoids produced on ventral surface, then 
becoming falsely stalked through wearing away of the alae and lacera- 
tion of the segments downwards; dorsal surface of stalk not covered 
with stupa but bearing a thin medial line, ventral surface completely 
covered, lateral margins, where torn, clear cut; outline of thallus 
broadly fan-shaped, cut more or less deeply from the apex downwards 
by laceration into few or many cuneate segments with more or less 
flabellate tips, fringed in young plants with evanescent hairs, margins 
entire or cut; dorsal surface smooth, conspicuously. radially and 
concentrically striate; ventral surface dull greyish-brown to foxy, 
velvety or suede-like, continuous almost to the upper margin, in 
younger plants ascending the blade in more or less distinct radial 
lines; structure of from 1-2 medullary layers each with 2 or 4 assimil- 
atory dorsal cortical cells, all of dark content; blades 60 u wide in 
transverse section; reproduction not in distinct sori, but including the 
whole velvety undersurface in mature specimens, most fertile areas 
sometimes of a darker colour; sporangia ovate, ellipsoid, pedicelled, 
50-70 y high and about 35 u. in diameter, solitary or in series, some- 
times terminal on short, terete paranemeta, but more usually lateral 
on long or short, cylindrical or clavate, branched or unbranched, 
straight or tortuous paranemata of from 10-20 cells, the uppermost 
of rich brown content, the lower hyaline, and from 230-350 u long; 
indusium absent; gametophyte generation unknown. 

In rough situations the plants are coarser and more densely tufted 
and divided, but plants from deep water are lighter coloured, more 
membranous and fragile, the fronds less divided and somewhat 
longitudinally coiled into inverted cones, the tips either remaining 
intact or becoming finely split into numerous thread-like lacerations 
that do not proliferate terminally, and the spongy base becoming 
excessively broad, spreading out over the substratum as a web-like 
membrane, frequently tent-like. 

Covering rocks embedded in sand at low water and in tidepools, 
forming temporary assemblages; not light-avoiding; common locally 
in the summer. 
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Type specimen: Not specified. There is a specimen of each of the 
three gatherings referred to by Harvey in the Flora Novae Zelandiae. 
One collected by CoLEenso has no locality (probably Bay of Islands), 
another from Milford Haven (coll. 1851) and the third from Banks 
Peninsula (coll. 1849)7). Without having seen the specimens it would 
seem that the last named should be regarded as the Type Specimen. 

Local distribution: Common locally from Ahipara southwards 
to Taranaki and southwards on the west coast; not found on the eastern 
shores of Northland but appearing at Whareponga (E.Cape), Cape 
Turnagain, Cape Kidnappers, Wellington; plentiful in restricted areas 
from Cook Strait to Stewart Island; Chatham Island. Endemic. 


ORDER VI - DICTYOTALES KJELLMAN, 1893 


Thallus erect, rarely procumbent, complanate, parenchymatous, 
growth apical, exhibiting a specialized bilaterality, reproductive 
organs scattered or in superficial sori, developed directly from the 
surface cells, exceptionally on simple or ramified paranemata; sporo- 
phyte producing aplanospores; gametophyte moncecious or dicecious, 
oogamous; alternation isomorphic. 


DICTYOTACEAE 


Thallus small to moderately large, erect or horizontally expanded, 
complanate, strap-like, cuneate, fan-shaped or reniform, undivided or 
lobed, forked or laciniate, always in one plane, arising from a proto- 
nema-like prostrate system, or from rhizomes, or from the upturned 
ends of primary fronds which form a flat, overlapping, ramified, de- 
cumbent basal layer; mature.plants in some species producing from 
the surface cells of the lower parts of the erect thallus a dense felt of 
septate, downward-spreading rhizoids, forming a secondary means of 
attachment; growth from a single large, apical cell or from a continu- 
ous peripheral row of apical cells (marginal growth-initials) ; structure 
in transverse section of a mono-, di-, or polystromatic medulla of 
1-8 layers of large, rectangular, colourless cells, and a cortex of one 
to several rows of small, dark-coloured, rectangular, photosynthetic 
cells; hairs in bundles or zones, simple, delicate, colourless, deciduous, 
with basal intercalary growth; paraphyses present or wanting; per- 
current midrib present or wanting; asexual reproduction by non- 
motile, naked aplanospores formed within sporangia in groups of 4 
(tetraspores) or 8 (octospores), the sporangia originating in the epi- 


7) Pers. Comm. Dr. Taytor. 
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dermal cells and projecting singly or in sori beyond the surface, 
rupturing the cuticle (indusium) when present, stalk-cell present or 
absent; sexual reproduction by ova and antherozoids formed in 
oogonia and antheridia respectively, oogonia solitary or in small sori, 
each oogonium liberating a single naked, motionless ovum (oosphere 
or oospore); antheridia in small sori, plurilocular, pluriseriate, produc- 
ing uniflagellate (probably biflagellate) antherozoids; stalk-cells pre- 
sent or absent; zoosporangia wanting. 

The oogonia and antheridia may be looked upon as uni- and pluri- 
locular gametangia respectively, the oogonium, however, not under- 
going elaboration to form numerous gametes, but the contents re- 
maining undivided and forming a single naked egg. In some genera the 
ova, if not fertilized, develop a membrane and germinate partheno- 
genetically. 

The tetrasporangia in some genera fail to divide into 4 or 8 aplano- 
spores, the whole contents surrounding itself with a membrane before 
meiosis has taken place, and germinating into a diploid plant of 
unusual vitality, thus duplicating the sporophytic generation. 


KEY TO LOCAL GENERA 


1. Growth in length from a large apical cell, towards which 


thesterminalicellssconverceurn: heer ees een. See eee 2 
Growth in length by division of many peripheral initials 3. 
2. Reproductive cells borne on the frond proper ......... Dictyota. 
Reproductive cells borne mainly on special tongue-like 
pLroliteravionus trom Tne suUrlacer ee eae ee Glossophora. 
3. Fronds with concentric lines of development ......... 4. 
Fronds without concentric lines of development ...... 8. 
Li, TRON GUS POMATICREE coe amo An Ce Le. Distromium. 
Rrondspolystromatiergrr gr Fan lee... >» 
Beberipheralsmareınannolled 2. ur Padina. 
Beripheralsmarsinmotsinrollede. nn Arr EEE EE ae ere 6. 
GAFrondsiwernyidelicate andsthines „ren. Taonia. 
HTONAS COAST ee er a ER We 
7. Asexual sori accompanied by paraphyses ............ Zonaria. 
Asezalrsoriwithoutzparaphysess. er em Pocockiella. 
SME TOMC WItMCIStINCt MIGTID ee na ee Dictyopteris. 
Brondgecostat Cars Eee A METRE Spatoglossum. 


1. Dietyota Lamouroux, 1908 
(Gr. Diktuotus, net-like). 


Thallus of moderate size, complanate, membranous, ecostate, not 
markedly stalked, dichotomous or partly pseudo-alternate, margins 
entire, dentate or proliferating, fronds arising from a stupose or 
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fibrous, matted base, or as laterals of, or from the tips of a creeping 
primary frond-system; thallus consisting of a single medullary layer 
(sometimes distromatic at the margins) of large, colourless, longitudin- 
ally elongated, rectangular cells, with on each surface a single cortical 
layer (or 2 layers at the extreme margins) of small, cuboidal, assimil- 
atory cells arranged, in surface view, in longitudinal rows converging 
to a large, broad, lenticular apical cell; hairs with basal meristem in 
tufts or groups, scattered (not in concentric zones) on both surfaces; 
haploid chromosome number 16; gametophyte unisexual (dicecious) ; 
reproductive organs superficial on both surfaces, scattered, not in 
zones: oogonia in projecting sori, covered by a “cuticle,” spot-like, 
oval or round in surface-view, fan-shaped in section, developed from 
groups of epidermal cells, ova set free by degeneration of the oogonial 
wall and extruded before fertilization; compound antheridia of same 
outline as oogonial sori, covered by a cuticle and supported marginally 
by several rows of involucral cells derived from sterile antheridia; 
aplanosporangia (tetrasporangia) solitary or closely scattered, showing 
no relation to tufts of hairs, stalk-cell present, but not recognizable in 
mature sporangium; alternation isomorphic; phenomenon of regular 
rhythmic bi-weekly periods of fertility exhibited by sexual generation 
of some species, 

Dichotomy is effected by the longitudinal, slightly oblique, division 
of the apical cell, producing thereby 2 new, diverging daughter-cells; 
adventitious laterals are developed from single marginal cells expand- 
ing in the same plane. The thallus of the sporelings is cylindro-clavate 
and, while still juvenile; develops, by longitudinal division, the 
typical 3-layered frond. 


KEY TO LOCAL SPECIES 


1. Attachment in mature specimens consisting of a stupose, 


SCULATC GIS: nn ee EEE ee 2 
Attachmentbyzthread-Iikestibres rs Be 
2. Branchinszdichotomouswaxisıplanege re ee D.ocellata. 
Branching alternate in part, axis spirally twisted ..... D. papenfussit. 
3. Surface of frond bearing minute folioles .............. D. prolificans. 
SuUrLACe Olemon daw CO UtsOlLO LCs mentee 4. 
4. Olive-brown, distantly dichotomously branched ....... D.radicans. 
Greenish-brown, regularly and not distantly dichoto- 
mously: branched geet... eee ee ne eo D.dichotoma. 


1. Dictyota ocellata J. Ac. (Fig. 28) 


J. AGARDH (1894, p. 68). Dr Tonı (1895, III, p. 265). Corron (1909, 
p. 239). Laine (1926, p. 146). Lucas (1936, p. 91). Linpaver (1941, V 
No. 111; 1947, p. 548). 


’ 
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Thallus up to 30 cm. (generally 10-15 cm.) long, greenish-olive, 
lighter towards the extremities, firmly membranous, glossy, plane, 
basally stupose, arising from a single ascending frond of a prostrate 
system of short, narrow, apically acute, dichotomously divided, 
entangled fronds, resembling D. ciliata; branching dichotomous (with 
up to 9 forkings), lax, with long dichotomies, or compact with short 
dichotomies (especially in young plants), segments linear, up to 1.5 em. 
(usually 0.5-1 em.) wide, narrowing gradually in the upper segments, 
apices and sinuses rounded, main divisions somewhat cuneate below; 
surface smooth, often fenestrated with oval punctures, and areolated 
into indistinct rectangles 1.25-3 diameters; margins and truncate tips 
entire or more or less abundantly proliferated, margins with long, 
slender, divaricating, or short, narrow, horizontal, simple or later 
forked and decompoundly dichotomous branchlets, tips with simple 
or decompoundly dichotomous proliferations especially in rejuvenat- 
ing attached vestiges; assimilatory cells small, rectangular, somewhat 
unevenly longitudinally arranged; aplanosporangia scattered, spheri- 
cal, 100-115 x in diameter; oogonia. in small sori; antheridia -in 
longitudinally extended sori arranged in somewhat wavy transverse 
bands, later becoming more or less confluent. 


As is the case with most species of the genus, D. ocellata is extremely 
polymorphic. On the open but somewhat sheltered coast it attains its 
maximum size, with entire, rarely proliferated, margins; in sheltered 
harbours it becomes narrower and somewhat smaller with freely 
proliferated margins and truncate segments; when epiphytic on the 
larger algae (e.g. Carpophyllum) in the same situation, it very closely 
resembles D.dichotoma, although structurally somewhat different; in 
muddy situations the plant is dwarfed with an excessive growth of 
much dichotomously and divaricatingly branched, narrow prolifera- 
tions 165-330 » wide, which become entangled and form a ball-like 
tuft; in small tide-pools dwarfed, narrowty-branched plants also occur. 
It seems advisable at present to look upon the many and varied forms 
of this plant as epharmonic modifications or ecological variants, rather 
than to attempt to segregate them as distinct genera, varieties, forms 
or ecads, until closer study has been given to the genus, both here and 
abroad. 

This is the common New Zealand species and occurs in its typical 
form, on stones and low rock, often epiphytic upon Corallina, at low- 
water and beyond, on gently-shelving beaches and in shallow, some- 
what swift-flowing channels. Periodically abundant throughout the 
year. Short-lived. 
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Local distribution: Around the shores of N. and S.Islands; 
Stewart Is.; Chatham Is. 
General distribution: Australia, Tasmania, N.Z. 


2. Dictyota papenfussii LINDAUER (Fig. 28; Pl. II) 


LinpAUER (1949, p. 390, Pl. 38, Figs. 1-3; Pl. 39, Fig. 17; 1946, VIII, 
No. 187; 1947, p. 549). 


Thallus up to 19cm. high, dark-brown, subcartilaginous, flat, linear, 
alternately decompound, arising from a creeping system of overlap- 
ping prostrate fronds 2 cm. long and 1.5-2 mm. wide, shortly alterna- 
tely, unequally branched, with broadened, flabellate, obtuse tips; 
female plants narrower and somewhat taller than asexual; erect frond 
when mature affixed by a stupose disc; stipe flat, stupose, lowest 
branches basally stupose, main axis percurrent, or forked below, up 
to 4mm. wide, narrowing upwards, spirally twisted; branches alter- 
nate, distichous, narrower than main rachides and short in comparison 
with height of plant, the lower patent, the upper acutely set; pinnae 
alternately subdichotomously decompound, forming regular, alter- 
nate, fan-like tufts; ultimate ramuli very short, alternate, tooth-like; 
structure of an inner medulla of large rectangular cells less high than 
wide, with massive walls 10 u thick, and a layer of small, cuboidal 
assimilatory cells on each surface; thallus 100 u thick; areoles in 
surface view square to 3-diameters, conspicuous to indistinct; aplano- 
spores spherical, up to 230 u in diameter, scattered somewhat closely 
into vague sori in longitudinal groups medially in the upper segments; 
oogonia pyriform, 40 u wide, in oval sori extending medially down the 
branchlets from the very tips; antheridial sori 100 & high, at first 
solitary, later confluent, forming largish patches running longitudi- 
nally down the branchlets, following the longitudinal striae of the 
surface-cells, the latter appearing as if divided into four, sori visible 
under the lens as yellowish streaks. 

The plant turns green and limp on being placed in fresh water which 
is, at the same time, stained pink. 

Growing in dense tufts on stones in shallow water at low tide. 
February to May. Sporadic. 


Type specimen: No. 4110 Herb. LINDAUER in Auckland Univ. 
Bot. Dept. 


Type locality: Pihama; Campbell’s Beach. 
Local distribution: South Taranaki coast (Pihama). 
General distribution: Sydney (Valerie May); N.Z. 
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3. Dictyota prolificans A. et E. S. Gepp (Fig. 29) 


Gepp, A. et E.S. (1911, p. 250, and Fig.). Laine (1926, p.146). May (1939, 
P- 200). LiNDAUER (1947, p. 549). 

Thallus up to 6 cm. high, dark olive-green below, tips lighter, sub- 
cartilaginous, flat, linear, erect, subdecompound dichotomo-pinnate, 
holdfast of many long, simple, narrow thread-like, descending fibres 
from the base and lower rachis, stipe not differentiated and not 
stupose; main rachis up to 8 mm. wide in dried specimens, branches 
narrower, lax, somewhat divergent and flabellate from a rounded 
sinus, sub-dichotomously (almost alternately) divided in younger 
plants, segments slightly attenuated proximally, superior axils sub- 
acute, tips rounded and more or less ligulate; both surfaces of adult 
plant, except for a marginal strip, proliferated with minute, densely 
scattered, upwardly directed and closely appressed curved or mean- 
dering folioles, 0.5-1.5 mm. long and 80-360 u wide, attenuated up- 
wards to an apical cell; thallus 180 u thick; medulla of large rec- 
tangular cells, shorter than wide in T.S., but 2-diameters in L.S., 
distromatic at the margins, cortex of small, coloured cells, in surface 
view large, rectangular; areoles squarish, not conspicuous, aplano- 
sporangia globose, up to 125 y in diameter, scattered into somewhat 
vague sori in the medial part of the segments; sexual organs not seen. 

The plant needs further investigation. It is probably polymorphic, 
and the superficial folioles may not develop until the plant becomes 
fertile. 

Local distribution: Meyer Island, Kermadecs. 

General distribution: Australia; Lord Howe Is.; Kermadecs. 


4. Dictyota radicans Harvey (Fig. 30) 


Harvey (1859, Pl. 119). J. Acarpu (1881, p. 92; 1894, p. 74). De Tonı 
(1895, III, p. 273). Lucas (1936, p. 91). LinpAuer (1946, X, No. 233; 1947, 
p. 549). 

Thallus up to 14 em. high, brownish-olive, lighter towards the tips, 
membranaceous to papery, dichotomous, arising from a scarcely 
stupose base accompanied by rather long, distantly dichotomously 
branched, flat, narrowly-linear descending rhizoid-like branchlets 66 u 
wide, of typical Dietyotacean structure with acute tip and apical cell; 
thallus-segments sublanceolate-linear, 3-10 mm. wide, but very 
variable, cuneate and downwardly attenuated below the sinuses, 
ultimate segments long, erect, tips obtuse or attenuated, sinuses 
narrowly rounded; medulla of cuboidal to prismatic cells bounded on 
each surface by a row of small assimilatory cells; areoles distinct, 
square to oblong, up to 2-3-4-diameters, or more or less hexagonal in 
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surface view; thallus 115-130, thick; aplanosporangia spherical, 
scattered, 60-105 y in diameter; oogonia pyriform, 50 y in diameter, 
in oval, longitudinally arranged sori; antheridia not seen. 

Found only in the drift after severe storms, during the summer 
months. 

Local distribution: South Taranaki coast, around Pihama. 

General distribution: Australia, Tonga, N.Z. 


5. Dictyota dichotoma (Hups.) Lux. (Fig. 29) 


Hupson (1778, Ed. 2, II, p. 568) as Ulva dichotoma. Lamouroux (1809, 
p. 42) as Dictyota dichotoma. LyNGBYE (1819, p. 31, Pl. 6) as Ulva dichotoma. 
AGARDH (1820, p. 133) as Zonaria dichotoma. GREVILLE (1830, p. 57, Pl. 10). 
Kuetzine (1843, p. 337, Pl. 22, II) as Dichophyllum vulgare; (1859, Pl. 10). 
Hooker et Harvey (1845, p. 530) pro parte. HARVEY (1846-1851, pl. 102) 
as Dictyota dichotoma. NAGELI (1847, p. 184, Pl. 5, Figs. 10-21) ibid. HOOKER 
(1867, p. 658) (pro parte) ibid. Tourer et Borner (1878, p. 53, Pl. 27-30) 
ibid. CROUAN (1867, Fig. 178) ibid. REINKE (1878, p. 3, Pl. 1-2) ıbıd. Hauck 
(1885, p. 304) ibid. Lainc (1899, p. 65; 1926, p. 146) ıbıd. WILLIAMS 
(1904-1905, p. 141, Pl. 9-10; p. 183, Pl. 12-14; p. 530) ibid. NEwTon (1931, 
Fig. 134) ibid. SCHREIBER (1935, p. 266, Figs. 1-4) ibid. HAMEL (1931-1933, 
p. 347, Fig. 57 vi) ıbid. Lunp (1940, p. 180, Fig. 1; 1950, p. 74) ıdıd. Ky Lin 
(1947, p. 35, Pl. 3, Fig. 9) ibid. LinpaveEr (1949, p. 548; 1946, VII, No. 160) 
ibid. NayLor (1954 C, p. 650) tbid. DELLow (1955, p. 75) ibid. 

Thallus up to 26 cm. long, membranaceous, ribbon-shaped, without 
a mid-rib, regularly dichotomously branched in one plane, greenish- 
olive to brown in colour, lighter at the tips; lowest part scarcely 
stupose, consisting of cylindrical axes attached to the substrate by 
numerous many-celled rhizoids; on the plane portion of the thallus 
small tufts of rhizoids occasionally occur; segments of dichotomously 
branched thallus up to 5-6(-10) mm. wide but generally narrower, 
usually narrowing gradually towards the apex, the final portions 
occasionally becoming filiform; apices and sinuses rounded; margins 
and tips entire, usually without proliferations unless wounded; thallus 
100-135 y thick, of three cell layers, the middle layer of large cells 
50-80 x 80-150 y long, 50-60 y tall, the lateral walls of which may be 
pitted; surface layers of small cells 16—-20x 20-50 y long, somewhat 
unevenly arranged in rows; colourless hairs present in tufts on both 
surfaces of thallus, becoming deciduous at fruiting time but leaving 
visible spots of former presence; reproductive organs normally on 
separate plants; tetrasporangia on both surfaces of thallus, scattered 
or a few together, spherical with a thick wall, 120-125(-140) u dia- 
meter; oogonia and antheridia forming oblong sori on both surfaces 
of thallus, the peripheral cells often remaining sterile; oogonia 15-25 u 
wide by 40-60 u tall, antheridia 100-120 u tall. 
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The species is polymorphic and in some of its forms is probably 
scarcely if not distinguishable from D.ocellata. It differs from this 
species normally in the type of attachment organs, which are rhizoidal 
rather than frond-like and it is also much less stupose at the base. The 
species is not so common as D.ocellata and indeed is only included 
here until such time as the D.ocellata-D.dichotoma complex can be 
thoroughly analysed. 

Plant a summer annual, epiphytic, often on Carpophyllum maschalo- 
carpum. 

Local distribution: Here and there along the coasts in more or 
less sheltered situations. 

General distribution: Almost cosmopolitan in temperate seas. 


Var. implexa (Desr.) Gray (= var. intricata [Ac.] Grev.) 


DESFONTAINE (1800, 2, p. 423) as Fucus implexus. Lamouroux (1809, 
p. 331) as Dictyota implexa. AGARDH (1820, p.134) as Zonaria dichotoma var. 
intricata. GRAY (1821, p. 341, Pl. 1) as Dictyota dichotoma var. implexa. 
AGARDH, J. (1848, p. 92) ibid. PaArpEenruss (1944, p. 338) ibid. LINDAUER 
(1949, p. 548) ibid. DuLLow (1955, p. 75) ıbid. 

Differs from the species in that the segments are very narrow and 
twisted, tangled and much branched. 

Definite records of this variety are not many. It has been recorded 
by LinpaveEr (1949) and also by DELLow (1955) for several places in 
the Hauraki Gulf. This variety is so unmistakeable that it is less likely 
to be confused with D.ocellata than the parent species. D. prolificans 
occasionally looks like this but can be distinuished by the lateral 
proliferations. 

Grows on rock or corallines at low-water or in pools in sheltered 
positions. Spring and autumn. 

Local distribution: Scattered along the coasts. 

General distribution: Probably widespread in temperate seas. 


Glossophora J. G. AGARDH, 1880 
(Gr. glossa, a tongue; phoreo, 1 bear.) 


Thallus erect, bushy, ecostate, dichotomously branched, the seg- 
ments strap-shaped and more or less densely covered on both surfaces 
with minute, ligulate or spatulate proliferations; fronds of 2 phases; 
(1) prostrate, vegetative fronds Aglaozonia-like, small, attached on 
the ventral surface by rhizoids, somewhat sparingly, compactly, 
dichotomously branched, overlapping, the turned up ends giving rise 
to erect plants, structure of a medulla of a single row of large, rec- 
tangular cells, bounded on each side by a layer of much smaller sub- 
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cortical cells and an external meristoderm (assimilating layer); (2) 
erect fronds Dictyota-like, structure similar to that of the prostrate fronds 
but the layers of subcortical cells increased to 2-3 rows, not arrang- 
ed in strict vertical and longitudinal order, medullary cells in old 
plants with thick walls and conspicuous pits between the cells; ligulae 
having the structure of Dictyota, with a single medullary layer bounded 
on each side by a layer of small assimilatory cells; growth apical, the 
surface striae converging towards the apical cell; hairs present only 
in the prostrate frond; concentric lines of growth absent; asexual 
reproductive organs borne on both surfaces of the segments and on 
the dorsal surface of the ligulae, scattered; oogonia in small sori. 


1. Glossophora kunthii (C. Ac.) J. AG. (Fig. 31) 


C. Acarpu (1820-1822, II, Pl. 15) as Zonaria kunthi. Hooker et Har- 
veY (1845, p. 530) as Dictyota kunthu. J. AGARDH (1848, I, p. 94) as 
Dictyota kunthiz; also (1881, p. 111) as Glossophora harveyi. KUETZING (1859, 
IX, Pl. 30) as Dictyota kunthii. Hooker (1867, II, p. 657) tbid. DE Tonı 
(1895, III, p. 291) as Glossophora harveyi. Hower (1914, p. 72) as G. kunthit. 
LAInG (1899, p. 65; 1926, p. 146) as G. harveyi. LINDAUER (1939, I, No. 13) 
ibid; (1947, p. 549, 1957, p. 68) as G.kunthu. LEVRING (1941, pp. 621-623, 
Figs. 6-7) ibid. Moore (1948, p. 274, Pl. 9) ibid. 


Thallus to 45 cm. or more high, pale olive-green above, becoming 
very dark-coloured below, firmly membranous to coriaceous, erect, 
strap-like, dichotomous, stupose below, developing into a woolly 
holdfast; branching sparingly dichotomous at wide intervals, almost 
from the base, segments flat, linear, entire, ribless, cuneate below the 
forks and up to 2.5 (usually 0.5-1) cm. wide, and 0.25 mm. thick in 
transverse section, ultimate divisions linear, either long or short, 
erect, apices rounded, sometimes bifid, sinus between segments nar- 
rowly rounded; surfaces of immature plants bearing very small, super- 
ficial, spatulate or linear folioles, covering the whole frond except the 
base, the margins and the tip; mature plants becoming shaggy and 
coarse with their development, varying in length from 1-2-8 mm. and 
in width from 0.3-1.5 mm., 80-115 u in thickness and sometimes 
growing into superficial proliferations 4 cm. long and 6 mm. wide, and 
they themselves studded with folioles; aplanosporangia pyriform, 
66-80-100 u in diameter, with thick walls, stalk-cell present, scattered 
singly, or in small assemblages on upper surface only of the ligulae 
and on both surfaces of the thallus segments; oogonia pyriform, 72 u 
long and 42 u wide, in small, scattered, ellipsoidal sori on the upper 
surface of the ligulae or on both surfaces of the frond proper, and 
covered with an indusium. 
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Immature plants, before the ligulae have developed, may be 
mistaken for Dictyota, but Glossophora is generally of a more reddish- 
brown colour, much darker towards the base, of firmer consistency, 
the segments are straighter, and longer, more erect, and large plants 
have often only 3-4 dichotomies. 

Transverse sections of the frond show, at all stages and in all parts 
a monostromatic medulla; in the folioles the structure is that of 
Dictyota; in main segments of the thallus a subcortical layer of small 
cells is added, and this is typical Glossophora structure although an 
additional assimilatory and subcortical row may occur in old speci- 
mens; in the prostrate frond both Dictyota- and Glossophora-construc- 
tion may occur, with the addition of descending rhizoids on the 
ventral surface; the basal part of the stipe is reinforced by the addition 
of a palisade-like tissue composed of 4 to many superimposed rows of 
closely-packed cells, each vertical series capped by a dark-coloured 
apical cell which eventually grows out into a descending, unbranched 
rhizoid, in mass constituting the stupa surrounding the base. The 
ligulae are arranged in more or less distinct longitudinal rows, closely 
adpressed, with the tip directed upwards, in about 4 rows in narrow 
fronds, and in up to 30 vague rows in broad specimens. 


Plants gregarious, forming temporary assemblages at and below 
low water of spring tides; most plentiful during the warmer months, 
but also occurring less abundantly during the winter; occasionally 
epiphytic, e.g. upon Cladostephus. Plants growing in small tide-pools 
remain stunted (about 10 cm. high) and become covered with epi- 
phytes, whereas they are comparatively epiphyte-free in the normal 
habitat. Common on the open coasts, especially on gently shelving 
beaches and in channels where there is a strong wash. 

Local distribution: On most open beaches throughout New Zea- 
land; Stewart Is.; Chatham Is.; White Island. 


General distribution: Peru, N.Chile, Juan Fernandez, N.Z. 


Distromium Lrevrine, 1940 


(Gr. di, two; stroma, a mattress.) 


Thallus horizontally expanded, ecostate, distromatic, broadly fla- 
bellate, attached on the under surface by rhizoids arranged in concen- 
tric zones; growth from a marginal series of meristematic cells; spor- 
angia in small sori on the upper surface, covered by an indusium, 
paraphyses wanting. 
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1. Distromium skottsbergii LEVRING (Fig. 32) 
Levrine (1940, pp. 3-4; Figs. 2-3). LinpaveEr (1947, p. 550; 1957, p. 69). 


Thallus up to 4 cm. high, olive-brown, membranous, delicate, 
juvenile plants reniform-cuneate, later flabellate and irregularly split 
from the apex downwards, 700-1000 u thick, radially finely striate, 
with conspicuous concentric lines of development; root stupose; 
rhizoids present on the under surface in distinct concentric bands 
almost 0.5 mm. wide, extending nearly to the tips; sporangia 140-200 u 
long and 90-120 y in diameter, scattered in small sori 0.5-1.2 mm. 
wide irregularly over the surface, stalk-cell absent. 

The plant resembles a juvenile Zonaria or Microzonia and can be 
identified with certainty only after sectioning when the structure is 
seen to be of two layers only, composed of equal rectangular cells 
regularly arranged in transverse and longitudinal rows. 

Local distribution: Sublittoral, Brampton Reef, Russell; Ker- 
madec Is. 

General distribution: Juan Fernandez Is. (type-locality); New 
Zealand. 


Padina Apanson, 1763 
(Gr. padinos, belonging to a plain.) 

Thalli of moderate size, erect, clumped, complanate, ecostate, 
membranous to coriaceous, flabellate to reniform, sometimes loosely 
rolled on the longitudinal axis, front margin meristematic, circin- 
nately inrolled; fronds entire or split into few to many fan-like seg- 
ments, flabellate blades more or less conspicuously concentrically 
zonate, sometimes lightly calcified on one or both surfaces, erect 
fronds arising as lateral branches, or terminally from the ascending 
tip of a prostrate, perennial rhizome, base stupose, composed of sep- 
tate, branched rhizoids; structure distromatic or polystromatic, com- 
prising a medulla of one to several layers of cuboidal, colourless cells 
bounded, usually on each surface, by a single layer of coloured, rec- 
tangular assimilatory cells; growth marginal; hairs alternating on both 
surfaces in few to many concentric zones covered at first by an 
indusium, hairs later moulting and leaving dark bands; gametophyte 
moncecious, or more rarely dicecious, oogonial sori in concentric lines 
between zones of hairs; antheridial sori radially arranged across 
oogonial sori, or in concentric bands on separate individuals; aplano- 
sporangia in sori between the zones of hairs; indusium present or 
absent. 

The juvenile frond is terete, capped by a broad apical cell which 
becomes cleft many times longitudinally, producing a band of peri- 
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pheral cells, much deeper than wide, forming a meristem on the curved 
anterior margin which soon coils downwards; a major horizontal 
division parallel to the plane surface now taking place, the thallus 
becomes distromatic, each layer at first of equal-sized cells, but 
generally differentiating into an upper small-celled layer which 
develops hairs and reproductive organs, and a lower larger-celled 
layer; the larger-celled layer usually suffering a further horizontal 
division resulting in a second assimilatory layer; still further longi- 
tudinal splitting of the medullary layers may take place. 

The chief aids to determination of species in this genus are: the 
number of cell-layers in the thallus, the presence or absence of an 
indusium, and the nature of the arrangement of the bands of reproduc- 
tive organs in relation to the concentric hair-zones: whether single or 
double, placed medially or nearer the hair-row above or below, whether 
wider or narrower, in regular succession, or in alternative series. 


1. Padina fraseri (Grev.) J. Ac. (Plate 1) 


GREVILLE (1829, XIX, p. 423, Pl. 26, Fig. 2) as Zonaria fraseri. J. AGARDH 
(1848, I, p. 114; 1881, p. 129) as Padina fraseri. KUBTZING (1849, p. 565) as 
Zonaria fraseri. De Toni (1895, III, p. 246) as Padina fraseri. Lucas (1936, 
p. 88) ibid. May (1939, p. 199) ibid. LINDAUER (1957, p. 69) ibid. 

Thalli up to 10 cm. high, very dark brown below, much paler 
towards the tips, ecostate, membranaceous to subcoriaceous, plane, 
reniform, orbicular or flabellate, circa 130 u in transverse section, 
upper margin inrolled, irregularly branched by splitting of the blade 
more or less deeply into lobes, heavily stupose at the base, very 
slightly stupose here and there on both flabellate surfaces; root a 
stupose mass; under-surface lightly calcified with a white powdery 
‘“‘bloom’’; both surfaces zoned with up to 10 concentric zones of hairs; 
structure of the lower frond 6-stromatic, consisting of 4 rows of 
cuboidal, colourless, medullary ceils 20 » in diameter, subtended on 
both surfaces by a single row of photosynthetic cells of about the same 
size; oogonia in 1-2 concentric bands between the zones of hairs on 
both surfaces but mostly on the undersurface; aplanosporangia 
pyriform. 

Local distribution: Kermadec Is. 

General distribution: Australia, Lord Howe Is., Norfolk Is., 
Kermadec Is. 

Taonia J. G. AGarpu, 1894 
(Gr. taonios, of a peacock.) 


Thallus of moderate size, rather thin and delicately membranous, 
not calcified, erect, complanate, ecostate, flabellate, the cuneate seg- 
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ments more or less deeply divided into narrow, subdichotomous or 
simple laciniae, tips truncate, more or less deeply incised, lateral 
margins irregularly toothed or entire, base generally heavily stupose 
consisting of descending felt of septate rhizoids; structure of a medulla 
of several layers (usually 4) of larger colourless cells bounded on each 
surface by a single layer of smaller, cuboidal, assimilatory cells some- 
what larger than those of Dictyota and Zonaria, arranged mostly in 
longitudinal series; growth from a marginal row of initial cells produc- 
ing medullary and cortical layers; hairs forming zigzag, transverse, 
concentrie zones alternating on the thallus surfaces; gametophyte 
diœcious (unisexual), reproductive organs arranged vaguely in con- 
centric zones parallel to the hair lines, or scattered promiscuously on 
both surfaces; asexual sori (aplanosporangia) usually abundant, 
partially embedded, even at maturity. 

The juvenile frond possesses a single apical cell but later this is super- 
seded by a marginal meristem which occupies the almost straight front 
edge. Branching is not due to laceration of the blade but results from 
the cessation of function of one or a group of marginal growth-initials. 

The genus is sometimes rather difficult to separate from Zonaria; 
it has, however, a more delicately membranous frond, it lacks a 
midrib, it has a tendency to bear its reproductive organs in concentric 
lines, and its reproductive bodies are, at maturity, partially embedded 
in the frond. 


1. Taonia australasica (KuErz.) J. AG. (Fig. 33) f 

Kurrzına (1859, IX, Pl. 48, Fig. 2) as Spatoglossum australasicum. 
J. AGARDH (1881, p. 113) ibid; (1894, p. 30) as Taonia australasica. DE Toni 
(1895, III, p. 242) ibid. Laine (1926, p. 146) ibid. Lucas (1936, p. 87) ibid. 
LINDAUER (1947, p. 549; 1957, p. 68) ibid. 

Thallus 15 cm. high, light olive-green, darker basally, delicately 
membranous, translucent, faintly undulatingly concentrically banded 
and vaguely longitudinally striate, basally lightly stupose; frond 
broadly wedge-shaped, segments subdichotomous, or unevenly cleft 
from the apical margin downwards into lobes with sinuses of varied 
depth, margins entire, tips truncate; membrane 150 u thick, medulla 
of 2-4 rows of cells, the margins distended and of 4 rows, assimilatory 
cells rectangular, 24 u high; aplanosporangia subglobular to short- 
pyriform, up to 100 u long and 60-70 u in diameter, scacely sunk in the 
cortex at maturity; sexual organs not seen. 

Local distribution: Sublittoral at the Kermadec Islands; not on 
the mainland of N.Z., although erroneously recorded from Little 
Barrier Island by Corron (1912). 

General distribution: South Australia, Victoria, Kermadec Is. 
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Zonaria C. A. Acarpn, 1817 
(Gr. zone, a girdle.) 


Thallus small to moderately large, erect, or decumbent below, tex- 
ture firm, not calcified, stupose at base at least, flabellate, with 
spatulate or cuneate lobes, subcostate, branching from local death of 
one or more marginal cells; surface concentrically and radially striate, 
striae radiating fanwise as if twinned; prostrate, unbranched hairs 
sometimes present in more or less evident zones on sterile part of 
surface, especially on the upper surface; growth from a marginal row 
of dark-coloured initial cells at the distal plane margin, producing 
medullary and cortical layers: medullary layer of several (up to 8) 
regular, vertical rows of large, colourless, rectangular cells; assimila- 
tory layers of small cuboidal cells containing many chromatophores 
and generally half the width of the cells below; all reproductive organs 
clustered into small, compact, superficial (raised) sori in spots or 
longitudinal lines, covered by an indusium, and developed directly 
from transformed surface cells; gametophyte dicecious, rare, sex 
organs independent from zones of hairs (if present), paraphyses want- 
ing, stalk-cell present, oogonia unilocular-like, not developed from 
every assimilatory cell of the sorus, antheridia plurilocular-like, arising 
in erect, compact order from every assimilatory cell of the sorus; 
asexual reproduction by aplanospores (octospores) divided in a charac- 
teristic manner, stalk-cell usually present, unbranched paraphyses 
present. 


1. Zonaria angustata (KuErz.) PAPENFuss (Plate IT) 


Kuetzine (1859, IX, Pl. 691) as Phycopteris angustata. HookeEr et 
Harvey (1945, p. 530) as Z.sinclairit. HARVEY (1855, IT, p. 218; 1862, IV, 
Pl. 190) as Z.interrupta. Hooker (1867, II, p. 657) ibid. J. AGARDH (1870, 
p. 438; 1872, p. 48; 1894, Cont. I, p. 14) as Zonaria turneriana. Laine (1899, 
p. 65; 1926, p. 145) ibid. LinpaveEr (1939, I, No. 12) ibid; (1947, p. 550) as 
Z.subarticulata; (1957, p. 69) as Z.angustata. PAPENFUSS (1944, p. 339) as 
Z.subarticulata; (1952, p. 168) as Z.angustata. 

Thallus up to 35 cm. (generally under 20 cm.) high, pale olive-green 
or yellowish-green at the tips, dark-olive or rufous below, coriaceo- 
membranous, tufted, in outline flabellately semicircular, flat, ecostate 
at first, later subcostate below, erect or partly decumbent, arising 
vegetatively from the upturned tip of small, flat, compact, slightly 
dichotomously branched, overlapping, prostrate fronds attached by 
abundant rhizoids; erect thallus profusely flabellately branched in one 
plane, margins entire or lacerated; holdfast a foxy stupose disc, stipe 
at first flat, then covered medially with stupa, the alae finally dis- 
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appearing leaving the stipe cylindrical, and the stupa continuing up- 
wards as a false rib sometimes almost to the very tips, in other cases 
not extending past the lowest branches; branches (segments) more or 
less narrow, generally cuneate with wider tips, sometimes almost 
linear with obtuse tips, sometimes much narrower and laterally 
fibriated and with forked, subacute tips; mature fronds 150-200 u 
thick, medulla of 6-10 rectangular colourless cells bounded on each 
surface by a single row of twinned assimilatory cells or sometimes the 
subcortical row of cells is dark-coloured; oogonia clavate-cylindrical, 
60-100 u high and 27-35 u in diameter, in sori forming concentric 
bands on the cuneate upper parts; aplanosporangia broadly pyriform 
to clavate, 125-130-220 u high and 66-80-125 y in diameter, stalk-cell 
present, among simple, narrowly clavate paraphyses of 7-10 cells, the 
upper 3-4 moniliform, 36-43 u in diameter with dark chromatophores, 
the lower hyaline, long-cylindrical, 13 u in diameter, evolved from 
assimilatory cells; hairs not seen. 

The plant is extremely polymorphic; those growing in rock pools 
near low-water are stunted and compact, almost orbicular in outline, 
resembling Microzonia velutina, Zonaria diesingiana, or Pocockiella 
variegata; while in rock pools somewhat higher in the lower littoral the 
plants are much divided into narrow, lacerated segments and have the 
straggly appearance of a dwarfed Z.sinclairu. This Australian plant 
has been accredited to New Zealand, and, indeed, the original de- 
scription was made “from a few fragmentary specimens sent by 
Dr. SıncLaır from New Zealand.” 

Zonaria sinclairi of Australia differs in having only 4 medullary 
cell-layers with the assimilatory cells equal in width to the medullary 
cells below, and in its habit, having filamentous axes about 1 mm. 
wide, bare to the flabellate tips, which widen cuneately with laterally 
fimbriated or incised margins and flabellate tips 2-6 mm. across. 
Z.sinclairu was first described by Hooker and Harvey “from a few 
fragmentary specimens sent by Dr. SıncLaır from New Zealand.” 
Their original description (1845, p. 530) seems to fit their revised de- 
scription (1858, I, Pl. 49) after having received abundant and complete 
specimens from Australia. It seems quite possible that the fragments 
sent by Dr. SıncLaır were merely denuded portions of small, tide-pool 
inhabiting Z.angustata, which chanced to resemble a genuine species 
from Australia. No true Z.sinclairit appears to have ever been sub- 
sequently found in New Zealand. Papenruss (1952) points out that 
the plant from Australia and New Zealand is not identical with 
Lamouroux’s specimen of Dictyota subarticulata from Madagascar and 
which also occurs in South Africa. 
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Fringing rocks under overhanging ledges, or sublittoral in shallows 
or in deep water. In the farthest North the plants are dark-coloured 
and light-avoiding; in Taranaki broad plants, very dull green-yellow in 
colour, are found exposed to the atmosphere at low-water neap tides, but 
narrower, dark-brown plants inhabit the littoral fringe and tide-pools. 

Local distribution: All around the open coasts of both islands; 
Stewart Is.; Chatham Is. 

General distribution: Australia, Tasmania, New Zealand. 
Hooker and Harvey (1845, p. 529) record Zonaria flava Ac. (= 
Z.tournefortii (Lmx.) Mont.) from New Zealand. This is a European 
species though it also occurs in S. Africa and Tristan da Cunha. There 
is no subsequent evidence of its occurrence in New Zealand. 


Pocockiella Papenruss, 1943 
(After Dr. Mary A. Pocock, S. Africa phycologist.) 


Thallus rather small, flat, decumbent or erect, flabellate, simple, 
lobed, or laciniate, with conspicuous concentric lines of development, 
superficial cells radiating fanwise in pairs; growth in length by means 
of a marginal series of initial cells; structure of 3 tissues: (1) an assimilat- 
ing layer on each surface of a single row of cells, in transverse section 
a pair of assimilatory cells exactly equalling the width of the subtend- 
ing cortical cell, as is the case in Zonaria; (2) a cortical layer of several 
(2-6) rows of larger, rectangular cells, and (3) an inner medulla of a 
single row of large, rectangular cells, 2-3 times the width, in cross 
section, of the neighbouring cortical cells, the whole in regular trans- 
verse and longitudinal series; hairs, when present, arranged in trans- 
verse groups on both surfaces, most cells, especially the epidermal and 
medullary, with very rich protoplast; reproductive organs on both 
surfaces in indefinite, subzonate, superficial sori, indusium present in 
early stages, oogonia lacking stalk-cell, sporangia with 4 or 8 spores, 
paraphyses and stalk-cell absent. 

This genus was previously named Gymnosorus (“naked sorus”’) by 
J. AGARDH as he erroneously believed that the sori were not covered 
by an indusium. Very juvenile plants of this genus in their sterile 
decumbent phase resemble those of Aglaozonia and Zonaria, being 
narrow, subdichotomous, overlapping and, at first, entirely prostrate. 
In a vertical longitudinal section of a prostrate plant the thallus shows 
a slightly dorsiventral organization in that the cells in the assimilating 
layer of the dorsal surface are smaller and more numerous than those 
of the ventral surface which, furthermore, here and there, develop into 
descending rhizoids. The dorsiventrality may be shown in the adult 
thallus by an extra cortical cell-layer at the lower surface. 
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1. Pocockiella nigrescens (SONDER) PAPENFUSS (Fig. 34) 


Sonder (1845, 3, p. 50) as Zonaria nigrescens. J. AGARDH (1848, p. 108; 
1872, p. 46) ibid; (1894, p. 12) as Gymnosorus nigrescens. KUETZING (1849, 
p. 561; 1859, IX, Pl. 49) as Spatoglossum nigrescens. DE Tonı (1895, III, 
p. 228) as Gymnosorus nigrescens. LAING (1926, p. 145) ibid. PAPENFUSS 
(1943, p. 467) as Pocockiella nigrescens. LINDAUER (1947, p. 550; 1957, 
p. 69) ibid. 

Thalli gregarious, up to 9.5 cm. high, and of the same or greater 
breadth, dark brown, black when dry, subcoriaceous, complanate, 
sessile and prostrate at first, then erect, and becoming falsely-stalked, 
flabellate, divided irregularly into lobes of varied depth and width 
with wide, often rounded and crenulated distal margins, and split into 
many or few laciniae; surface with radial and concentric striae, 
stupose here and there, especially in the axils and where regeneration 
occurs, and also stupose in descending, subcostate lines, converging 
towards the stipe, at the base of which the stupa spreads into a dense 
attachment organ; the flat segments up to 250 u thick in transverse 
section; sori vague, inconspicuous, on both surfaces, usually on the 
upper segments, covered by a somewhat conspicuous thin, grey 
indusium as if the membrane were peeled from the sorus; aplano- 
sporangia pyriform, 115 u high and 70 u in diameter; oogonia pyri- 
form, rare. 

On drying the plant becomes woody and almost black. 

Local distribution: Kermadec Is. (Miss E. M. Smith; Dr. 
W.R.B.OLıver; H.J. SoRENSEN; P. BERGQUIST); not found on the 
mainland, although recorded by Cotton from Little Barrier Island. 

General distribution: Australia, Lord Howe Is., Kermadec Is. 


Dietyopteris Lamouroux, 1809 
(Neurocarpus WEBER et Monr, 1805; Haliseris TARGIONI-TozZETTI, 
(1819). 
(Gr. Diktuo, net-like; pteris, fern.) 


Frond erect, smooth, flattened, membranaceous to coarse, generally 
delicate, many times dichotomous or repeatedly dichotomo-flabellate 
or alternate, prominently percurrently costate, the costa forming a 
stem-like portion at the base by erosion of the alae; holdfast stupose, 
felt-like; veins running from midrib to margin, present or absent: no 
concentric lines of growth or radiate striae; growth from a small group 
of dark-coloured apical initial cells directly over the tip of the midrib; 
thallus consisting of an inner zone of more or less cuboidal to angular, 
empty, colourless cells 4-10 layers deep at the midrib, diminishing to 
2-3 at the margin, and an outer assimilatory layer of small cuboidal, 
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densely coloured cells; clusters of clavate hairs and reproductive 
organs on both surfaces, the latter scattered or in linear rounded or 
indefinite sori but neither ever appearing in concentric zones, stalk- 
cell present, indusium absent. See Sır.va (1952) concerning the con- 
servation of the generic name Dictyopteris. 


1. Dictyopteris kermadecensis (Cotton) Linpr. (Plate 1) 


Corron (1912, p. 263) as Haliseris kermadecensis. Lainc (1929, p. 577) 
ibid. LINDAUER (1947, p. 551) as Neurocarpus kermadecensis; (1957, p. 67) 
as Dictyopteris kermadecensis. 

Thallus up to 15-18 cm. high, from a stupose base and frequently 
supported by a long, branched stipe, gradually passing into expanded 
dichotomously branched segments with rounded, more or less acute 
axils; segments 5-8 mm. wide, linear, costate, apices sometimes 
attenuate, rounded, margins entire; veins distinct, about 1 mm. apart, 
running out from the costa obliquely to the margin; thallus of several 
layers in mid-rib region, lamina only 2 cells thick towards edge, cells 
cuboidal 14.3-16.8 u; tufts of hairs on either side of mid-rib, hairs 
6-8 cells long, narrow at base, expanding upwards to cells 11.2 to 
14.3 u wide and 9.8-16.8 u long; tetrasporangia in elongated sori on 
either side of mid-rib; sporangia pedicellate on a one-celled stalk, 
63-84 u diameter x 70-84 u long; oogonia unknown. 

This plant is identical with specimens from Norfolk and Lord Howe 
Islands, referred to by Australian algologists as Haliseris plagio- 
gramma, a West Indian species. As mentioned by Corron (l.c.) the 
two plants are very similar in habit and structure but the Kermadec Is. 
(and Lord Howe and Norfolk Is.) plants show narrower axils and more 
regular and conspicuous venation, the veins generally meeting the 
midrib, which is the exception in West Indian specimens. It differs 
from Neurocarpus australis in the latter’s narrower thalli and finer 
and closer venation. 

Note: The basal pinnae of Sargassum verruculosum, when detached 
and thrown up after storms, bear a very close resemblance to Neuro- 
carpus, being costate and dichotomous, but the texture of the latter 
is much more membranous and delicate. 

Local distribution: Kermadec Islands. 

General distribution: Norfolk Island, Lord Howe Island, Ker- 
madec Islands. 

Spatoglossum Kurrzinc, 1843 
(Gr. spatha, a sword; glossa, a tongue.) 


Thallus plane, foliaceous, segments pinnate to palmate or sub- 
palmate-dichotomous, development of dichotomies unequal, margins 
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entire or sparingly dentate, midrib lacking or rudimentary near base 
of main segments; growth by means of a small marginal meristem 
near the apex; no concentric growth lines or zones of hairs; structure 
comprising medulla of several rows of large cells decreasing in size 
towards a small-celled photosynthetic layer; gametophyte dicecious, 
reproductive organs on both surfaces, oogonia and antheridia in small 
sori, aplanosporangia scattered. 


1. Spatoglossum chapmanii, LINDAUER (Fig. 33) 


LinpaverR (1946, IX, No. 209, Isotypes; 1947, p. 549; 1949, p. 341, 
Fig. 2a-f; 1957, p. 69). 

Thallus up to 80 cm. high, greenish-olive to dark olive-brown, 
membranous to coriaceous, erect, palmate to subdichotomous, hold- 
fast conical, somewhat small, stupose, falsely shortly stiped, the stupa 
extending somewhat upwards on to the cuneate or forked basal parts, 
which soon expand into a wide foliose blade, splitting terminally into 
numerous long, palmate or subdichotomous-palmate or subdicho- 
tomous segments up to 5 cm. wide, broadly cuneate at their bases or 
narrow and attenuated with rounded sinuses, the lobes dividing again 
into terminal, broadly linear, spatulate, or ligulate segments, apices 
rounded, margins entire or very sparsely toothed; structure of 2-3 
layers of large, colourless medullary cells bounded by 1-2 rows of 
smaller, irregularly arranged subcortical cells, often more on one 
surface than the other, and one layer of cuboidal photosynthetic cells, 
in width equal to, or half that of, the subtending subcortical cell; 
aplanosporangia 80-120 u. high and 75-105 u in diameter, on stalks of 
1-2 cells, numerous, protruding, broadly pyriform or clavate with 
very dark content and thick walls, generally distinctly cruciately 
divided, solitary or closely scattered into somewhat vague longitudinal 
sori; antheridia clustered into protruding, elongated arched sori, up 
to 210 uw in diameter and 60-75 u high, containing small, cuboidal 
loculi; oogonia not definitely recognized. 


In the original description of the plant (l.c.) only two forms were 
described but there are in fact three: (1) large, olive-brown, subcoria- 
ceous, subdichotomous-flabellate, the segments wide and terminally 
broadly ligulate; found at Bluff, and on the exposed coasts of Stewart 
Island; (2) small, membranous, thin and fragile, widely flabellate, 
closely resembling Taonia lennebackerae Farlow of Southern Cali- 
fornia, but lacking concentric striations; growing sublittorally at Port 
Pegasus, and sometimes developing into the large plants described in 
(1); these may well represent immature growth stages as they are 
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sterile; (3) narrow, strap-like, of intermediate size, very dark coloured, 
subcoriaceous, frequently longitudinally wrinkled when dry, northerly 
in distribution. 

In the upper sublittoral and extending downwards, often hanging 
from rocks just below low-water level or growing on rocks on the 
bottom. 

Type specimen: No. 6702, Herb. Linpaver in Bot. Dept., Auck- 
land Univ. 

Type locality: Stewart Island. 

Local distribution: Found more or less abundantly and spotwise 
from Whangarei, Little Barrier to the Bay of Plenty, Cape Turnagain, 
Wellington, Bluff, Stewart Island. Spring and Summer. Endemic. 


CLASS: HETEROGENERATAE 
ORDER V. CHORDARIALES Sercue t et GARDNER, 1925 


Plants of filamentous construction, arising from a discoid hold-fast 
or from an expanded and lobed horizontal thallus, the filaments with 
apical, terminal, trichothallic or intercalary growth, the strands mono- 
axial and becoming corticated.or more often grouped into branches 
of the multiaxial type, or habit reduced and the plants more or less 
pulvinate or disciform, or filaments compacted into a pseudoparen- 
chyma forming an irregular globular thallus; plants as ordinarily de- 
scribed reproducing by unilocular sporangia, not grouped into sori, and 
often with uniseriate or pluriseriate plurilocular gametangia or game- 
tangium-like structures, but also bearing functional gametangia, pro- 
ducing isogametes, on a small microscopic filamentous phase developed 
from zoospores originating in the unilocular sporangia, thus constitut- 
ing a potential (though not always obligate) alternation of a large 
sporophyte and small gametophyte. 

In their original description SETCHELL and GARDNER placed three 
families in this order, Chordariaceae, Coilodesmaceae and Scyto- 
thamnaceae. TAYLOR (1937) removed the second two families and put 
in the Elachistaceae and Myrionemataceae. Kyrın (1933) excluded 
the Myrionemataceae but included the Spermatochnaceae. SMITH 
(1944) excluded the Elachistaceae and Spermatochnaceae but included 
the Corynophlaeaceae. In the present work the Myrionemataceae, 
Ralfsiaceae, Elachistaceae, Chordariaceae, Spermatochnaceae and 
Splachnidiaceae are all included. This is the arrangement more or less 
envisaged by Kyrın (1940) in his account of the Chordariales and 
endorsed by Papenruss (1951). There is also a new family, Notheiaceae. 
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KEY TO LOCAL FAMILIES 


1. Thallus forming a one or two-layered epiphytic disc 


withrshort, freesrerectilamentserrrs ne ee Myrionemataceae. 
MhallustoManotheMMDE PE PEER PE PT EEE ERP 2? 
2. Thallus crustaceous, consisting of two or more prost- 
rate cell layers with compact erect filaments ..... Ralfsiaceae. 
Thallus cushion oy thread=like sie crs. EE CEE TT 3. 
3) Hertile vhallusscuchi Oneal EPP RER PRE tae eer 4. 
BRertilesthallussihread-Jikeserser see zer 9. 
42 Kilaments/ofeushionefrees zer seen eae eee Elachistacea. 
Tilamentszofseushionsadherenigges er wege Corynophlaeaceae 
5. Assimilatory cells forming a pseudoparenchyma ... 7. 
Assimilatory cellsam tree tilaments ren: 6. 
6. Cells of medullary filaments strongly adherent ..... Spermatochnaceae. 
Cells of medullary filaments loose or not strongly ad- 
héréntesete aM Chordariaceae. 
7. Medulla compact, epiphytic on Hormosira ........ Nothetaceae. 
Medullanloos es lithioy I ytiGaesee iter tease eaten Splachnidiaceae. 


MYRIONEMATACEAE 


Thallus small, discoid, basal filaments horizontal, branching, radiat- 
ing from a common centre, free, or more or less closely placed or 
coherent, forming a mono-or distromatic disc, most cells of the upper 
layer of which give rise to an erect filament, sporangium or hair; erect 
filaments monosiphonous, simple or sparsely branched, more or less 
equal in height, diminishing towards the younger, peripheral parts; 
growth apical or subapical; hairs present or absent; sporangia scat- 
tered among or on the erect filaments or in sori; reproduction by uni- 
locular sporangia and uniseriate or ovate-acuminate or siliquose 
plurilocular gametangia or sporangia. 


KEY TO LOCAL GENERA 


1. Erect filaments short, simple of equal height ........... 2" 
Erect filaments longer, branched, or unequal in height ... Herponema. 
2%. DISChmMoOnostromatice PA N ER Myrionema. 
Disesdistromatie te Re ae eee ae Hecatonema. 


Myrionema GREVILLE, 1827 
(Gr. murios, numberless; nema, a thread.) 


Thallı minute, 1-3 mm. dia., resembling stains or membranous 
patches, circular or irregular in outline, at first consisting of a mono- 
stromatic basal disc of prostrate, pseudo-dichotomously branched, 
monosiphonous filaments radiating from a common centre and more 
or less cohering, rhizoids absent; later all cells of horizontal filaments 
of disc, except the peripheral, giving rise each to a simple or sparsely- 
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branched, erect, parallel filament, sporangium or hair, all more or less 
elosely adhering; cells containing 1-3 plate-like chromatophores; hairs 
multicellular, uniseriate, with basal meristem; unilocular sporangia 
erect on basal filaments or, less frequently, lateral on erect filaments; 
plurilocular organs wholly or partly uniseriate, erect on basal filaments 
or, less frequently, lateral on erect filaments. 


KEY TO LOCAL SPECIES 


1. Thallus resembling stains on Ulva and Enteromorpha . M.strangulans. 
Thallus resembling dull, mud-coloured membrane, on 
nodes, oi onmosira mee are MEL Qe rr. M. compactum. 


1. Myrionema strangulans GREv. (Fig. 35) 


GREVILLE (1827, V., Pl. 300). Harvey (1851, III, Pl. 41 as M.Lec- 
lancheri et 280) as M.strangulans. J. AGARDH (1848, I, p.48) as M.strangulans. 
KUETZING (1857, VII, Pl. 93, Fig. I) ibid. Harvey (1863, p. XIII, No. 134) 
as M. Leclancherit. CROUAN (1867, p.165, Pl. 25, Fig. 163, 1-5) as M.strangu- 
lans. Hauck (1885, p. 320, Fig. 131) as M.vulgare. De Tonr (1895, III, 
p. 399) as M.strangulans. SAUVAGEAU (1898, Vol. 5, p. 25, Figs. 1-11) ıbid. 
Cotton (1909, p. 329) ibid. De Tonı et Forti (1923, p. 78) ibid. SETCHELL 
et GARDNER (1925, p. 471; PI. 35, Fig. 12; Pl. 40, Fig. 51) ibid. Laine (1926, 
57, p. 138) ibid. Lakowırz (1929, p.,264, Fig. 366) ıdıd. Newton (1931, 
p- 150, Fig. 93) ibid. Hamez (1931-1939, pp. 88-90; Fig. 24, 1-8) ibid. 
Kyrın (1934, pp. 5-9, Figs. 1-3; 1947, p. 36, Fig. 28 A-P) ibid. FELDMANN 
(1937, p. 110) ibid. Smıtn (1938, I, p. 248, Fig. 136; 1944, p. 106, Pl. 15, 
Fig. 8) ibid. Levrine (1940, p. 38; 1941, p. 618) ıbid. Fritsch (1945, II, 
p. 60 et seq., Fig. 9, a-c, e-j) ibid. LiNDAUER (1946, VIII, No. 184; 1947, 76, 
pP. 551) ibid. TAytor (1957, p. 132, Pl. 11, Figs. 13, 14) ibid. 


SAUVAGEAU (1898) includes here also as synonyms M.maculiforme 
(Kuerzıng, 1843), M. vulgare (THuRET, 1864), M. intermedium (FOSLIE, 
1894), Ascocyclus leclancheri (REINKE, 1889), Phaeosporium puncti- 
forme (KsELLMANN, 1890), P. intermedium (DE Tont, 1895). SAUVAGEAU 
(1898) has given a very full account of this species and has based his 
synonymy accordingly. If it were not for this analysis one would feel 
bound to record the view that illustrations of M.strangulans and M. 
leclancheri do exhibit certain differences. 

Thallus epiphytic, consisting of a prostrate, monostromatic basal 
layer 2-3 mm. in dia., composed of closely adpressed filaments 5-8.5 y 
in dia., filaments arranged in regular rows towards periphery, each 
row ending in a terminal cell with obtuse apex; erect filaments arising 
from the central part of the frond, consisting of 4-7 cells, usually 
cylindrical, 50-60 u high and 6-8 u broad; filaments mostly unbranched 
but occasionally bifurcating above basal cell; chromatophores disc- 
like, small; unilocular sporangia sessile, spherical to shortly pear- 
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shaped, 30-65 u high, (20)-30-40 u dia., arising directly from the 
horizontal layer, scattered irregularly over frond; plurilocular sporan- 
gia arising from basal stratum, sessile or pedicellate (1-2 cells), uni- 
seriate, cylindrical 15-50 u long, 7-11 u wide. 

Forming small, thin, dull-gray, skin-like circular patches on various 
algae, mostly Ulvaceae. 

The swarmers from the plurilocular sporangia give rise to a new 
disc (which is the sporophyte). Swarmers from the unilocular sporan- 
gia give rise to an ectocarpoid thread, which is the gametophyte. 

Local distribution: Pihama, Wellington, Kaikoura, Diamond 
Harbour, Dunedin, Stewart Is. (southern only). 

General distribution: West Coast North America, Atlantic 
Ocean Coasts, Mediterranean, West Indies, Falkland Is. 


2. Myrionema compactum LiNDAUER (Fig. 35) 
LINDAUER (1949, pp. 343-344, Fig. 3, a-e). 


Thallus of a prostrate, monostromatic basal layer composed of more 
or less tortuous, closely adpressed filaments 9-12 u in diameter, sub- 
dichotomously branched, especially towards the periphery; erect 
filaments of 6-12 cells, short, broad, cylindrical, obtuse, 54-100 u 
high and 15-21 u broad; articulations short, cross walls often oblique; 
chromatophores disc-like, small, hairs 9 x wide; unilocular sporangia 
sessile, more rarely shortly pedicelled, broadly clavate or cylindrical, 
40-80 u high and 15-27 u wide, arising directly from the horizontal 
stratum or, more rarely, laterally from the upper part of erect fila- 
ments, scattered irregularly over the frond; plurilocular organs arising 
from the basal stratum on pedicels of from 1-5 cells, cylindrical to 
ellipsoid, 60-99 u high, 15-18 u. wide, 2-4 seriate, of up to 12 tiers of 
loculi in height, cross-walls horizontal. 

Forming small, thin, dull-grey, skin-like patches, irregular in out- 
line, but roughly circular, on the upper nodes and internodes of 
Hormosira banksu. As the plant matures the host seems to shed its 
cuticle to which the Myrionema remains attached. 

Type specimen: 11306 in Herb. Linpaver in Auckland Univ. 
Bot. Mus. 

Local distribution: In tide-pools in the upper littoral. Known 
only from the type-locality, Long Beach, Russell. Endemic. 


Hecatonema Savy. 1897 
(Gr. Hecatos, hundred; nema, a thread) 


Thalli minute, 1-7 mm. dia., resembling stains or membranous 
patches, circular or irregular in outline, consisting initially of a single 
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directions to form a basal disc of prostrate, pseudo-dichotomously 
branched, monosiphonous filaments radiating from a common centre, 
more or less cohering except at the periphery; cells dividing horizont- 
ally to make disc distromatic except at periphery; lower cells may or 
may not produce rhizoids; later all cells of horizontal filaments of 
disc, except the peripheral, giving rise each to a simple, erect filament, 
sporangium or hair; erect filaments and sporangia all of equal height, 
unilocular sporangia erect on basal filaments; plurilocular organs 
pluriseriate when mature, erect on basal filaments. 


1. Hecatonema stewartensis CHapmM. (Fig. 39) 
CHAPMAN (1961, Fig. 1). 


Thallus disc-like, 114-2 mm. dia., single or confluent, consisting of 
a prostrate, distromatic basal layer composed of closely adpressed 
filaments 6-8 u dia., subdichotomously branched, becoming free to- 
wards the periphery and cells very variable in shape; cells in centre 
of disc 1-21, times as long as broad, usually 115-2 times; erect fila- 
ments of 5-8 cells, short, all of equal height, cylindrical, obtuse at 
apex, 35-45 u high and 6-10 u broad; hairs occasional; plurilocular 
organs sessile on basal layer, obovoid-conical, 35-45 u. high, 12-18 u 
wide, 2-3 seriate with 6-8 tiers of loculi. 

Forming small discs or confluent skin-like patches, mostly circular 
in outline, on the laminae of Marginariella urvilleana, Ecklonia radiata, 
Lessonia and Macrocystis. 

Type specimen: 10256 Herb. LinpaveEr in Auck. Univ. Bot. Mus. 

Type locality: Chris’s Bay, Pegasus, Stewart Is. 

Local distribution: Stewart Is. on Marginariella, Ecklonia, 
Lessonia and Macrocystis; in deep water at Russell on Ecklonia; Auck- 
land (Torbay) on Carpophyllum. Probably more widely distributed in 
the South Island. 


Herponema J. AGarDH, 1882 
(Gr. Herpo, I creep; nema, a thread.) 


Thallus small, forming oval or circular furry mats which show 
concentric rings on the surface; erect and prostrate filaments present; 
prostrate filaments forming a monostromatic basal layer of closely 
adpressed, almost straight, simple, radiating filaments with apical 
growth, each cell, except the peripheral, capable of producing an erect 
filament or a sporangium, the former cylindrical, articulate, somewhat 
thick and stiff, simple or sparsely branched; unilocular and plurilocular 
organs terminal on short, erect filaments or lateral on the branchlets. 
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1. Epiphytic on Xiphophora chondrophylla ............ H. maculaeforme. 
Epiphytic on Hormosira banksti ............:..... H.hormosirae 


1. Herponema maculaeforme (J. AG.) Laine (Fig. 36) 


_J. AGarpu (1877, p. 4, No. 34) as Elachista maculaeformis; also (1880, II, 
p. 56) as Herponema maculans. DE Tont (1895, III, p. 398) ibid. Laine (1926, 
57, p. 138) as H.maculans; also (1929, 60, p. 579) as H.maculaeformis. 
LInDAUER (1946, IX, No. 203) as H.maculaeformis; (X, No. 229) as Heca- 
tonema (?); (1947, 76, p. 551) as Compsonema; (ibid., p. 544) as H.maculae- 
formis; (1949, pp. 345-346, Fig. 4a-j; 1957, p. 62) as H.maculaeforme. 
(Non SKOTTSBERG, 1921 H.maculans, p. 15). 

Thalli forming small, low, soft, furry, circular or confluent mats up 
to 1.5 cm. in diameter, black when submerged, brown when dry, 
colonies consisting of a prostrate basal system of one layer of horizon- 
tal, closely adpressed, straight, generally simple, monosiphonous, 
articulate, radiating filaments, 15 » wide, and an erect system of 
slightly broader filaments, about 1 mm. high and 21-24 y wide, taper- 
ing slightly downwards, arcuate, sparsely and irregularly divaricat- 
ingly branched, most frequently unilaterally on the convex side of the 
bent rachis, filament and branches of the same width; tips obtuse, 
swollen, or attenuated into a pseudo-hair; articulations about 2-3 
times as long as wide; longitudinal divisions absent; protoplast of a 
dense golden-brown, granulated; chromatophores closely-packed, rod- 
like or discoid; unilocular sporangia globose or ovate, about 42-60 u. 
high, and 45 u wide, pedicellate on the procumbent filaments or lateral 
on the branches, rare; plurilocular organs very numerous, irregular in 
size and shape, ovate, ovate-acuminate or siliquose, up to 150 u high 
and 66 u wide, pedicellate or sessile, terminal or lateral; loculi pluri- 
seriate. 

The erect filaments vary in height according to their position in the 
colony: peripherally they are short, simple, ascending, arched, with 
the convex bend upwards, the height and complexity of the filaments 
increasing towards the central, oldest part of the disc. 

Type specimen: Herb. Ag. Univ. Lund, coll. Berggren. 

Type locality: New Zealand. 

Local distribution: Epiphytic on the upper segments but not at 
the tips of Xiphophora, from Wellington southwards and Chathams; 
very abundant at Stewart Island in April and May, otherwise appear- 
ing only sporadically and sparsely throughout the year. Endemic. 


2. Herponema hormosirae LinDAUER et CHapman (Fig. 37) 


LINDAUER (1947, 76, p. 545; 1949, p. 344) as Sphacelaria pulvinata; (1953, 
XIV, No. 334; 1957, p. 62) as Herponema pulvinatum (Ectocarpus pulvinatus, 
Harv. MS.) non J. AG. (see p. 23). CHAPMAN (1961, Fig. 2). 
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Thalli gregarious, olive when fresh, dull ochre when dried, filamen- 
tous, monosiphonous, articulated; laxly, sparsely branched, forming 
densely-entangled, soft, spongy mats up to 5 mm. high, surrounding 
the swollen internodes of Hormosira banksii; plants consisting of erect 
filaments arising from poorly developed basal, creeping filaments; 
prostrate filaments dark olive, tortuous, knobbly, fertile, slightly 
forked, with short articulations, cells 16-19 » wide; erect system of 
branched or unbranched vegetative filaments; filaments arched and 
entangled, 20-30 u. wide, of even width throughout, cells 1.5-5 dia- 
meters in length, in unbranched vegetative filaments longer, apex 
obtuse, growth subapical and diffuse; cells with opaque, olive cyto- 
plasm; hairs wanting; branches of fertile filaments sparse, usually 
long, slightly narrower, 16-20 u wide, mostly unilateral, at wide angles, 
some emerging near base, but usually towards middle of filament; 
unilocular sporangia ovoid, sparse, 80-86 u (- 99 u) high, 56-66 y wide 
on 1-3-celled pedicels, mostly unilateral, often in series or single on 
upper side of branch near its point of insertion, frequently a single 
one at base of axis, rarely terminal on long filaments. 

This epiphyte appears to spread from the narrow node of its host 
and then extend downwards or upwards, sometimes completely cover- 
ing the grape-like internodes above or below. In this respect it closely 
resembles Myrionema compactum (p. 206) but, being soft and spongy 
instead of skin-like, is easily distinguishable. 

Distribution: On Hormosira banksii growing in a pool at mid-tide 
at base of basaltic platform below the Residency at Waitangi, Bay of 
Islands. August. Endemic. 


3. Herponema hormosirae LINDAUER et CHAPMAN 
var. minusculum LINDAUER (Fig. 37) 
LINDAUER (1961, p. 169, Fig. 5). 


Thalli minute, gregarious, sparsely secundly branched, much en- 
tangled, pulvinate, arising from basal creeping rhizoids 27 » wide; 
erect filaments 0.6-1 mm. high, 20-26 u. wide, cells 1.5-5 diameters 
long, filled with a dense, dark-olive cytoplasm, tips obtuse; branches 
sparse, straight or arched, short or long, 16-20 » wide, mostly uni- 
lateral; unilocular sporangia globular or ovoid, 50-60(-80) y high and 
56-66 u. dia., on 1-3-celled pedicels. 

This plant differs from the species in being only one-fifth of its height, 
more compact and bunched up and tufted from below; the sporangia 
are shorter but always of the maximum range in width, but the pedicel 
is variable in length. The prostrate basal system is also better devel- 
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oped and the variety inhabits the lower instead of the upper littoral, 
and is present in summer instead of in winter. 

Type specimen: No. 13 inherb. Linpaverin Auckland Univ. Bot. 
Mus. 

„Distribution: Growing on Hormosira banksü in the lowest littoral; 
submerged; Lonneker’s Nugget, Stewart Island (Type locality). 
February. Endemic. 


RALFSIACEAE 


Thallus perennial, crustaceous, of compact filamentous construction, 
filaments decumbent below, erect above, decumbent system with 
marginal growth, composed of laterally united radial filaments form- 
ing a horizontal system of few to many layers from which erect series 
of cells arise, the whole often compacted to form a pseudoparenchym- 
atous crust; rhizoids from lower surface present or absent; hairs from 
upper surface present or absent, single, or in small groups in depres- 
sions, growth trichothallic; unilocular sporangia terminal on the erect 
assimilatory filaments, sometimes accompanied by free multicellular 
paraphyses, collected into more or less distinct, raised sori; plurilocular 
organs terminal or intercalary, catenate, or borne on lateral branchlets 
near tips of more or less coalescent vertical paraphyses and collected 
into sori; sporophyte and gametophyte identical; gametic union 
isogamous. 


KEY TO LOCAL GENERA 


1. Unilocular sporangia terminal on erect free filaments Hapalospongidion. 
Unilocular sporangia terminal on erect cohering fila- 
MEN ts Metis. ee ee ee ne ee Ralfsia. 


1. Ralfsia BERKELEY, 1831 
(After J. Rarrs, British algologist.) 


Thallus macroscopic, crustose, at first circular in outline, later 
lightly lobed or irregular, composed of two layers: (1) the basal of 
horizontal radiating filaments, usually with rhizoids on under surface, 
(2) the erect of parallel, ascending, assimilatory filaments forming a 
compact, laterally united, erect cell-series usually with dark-coloured 
cell-walls and with hairs in inconspicuous tufts; chromatophores only 
in assimilatory filaments, usually one in a cell on the side towards the 
upper surface of thallus; sporangia and gametangia in sori on different 
plants; unilocular sporangia appearing lateral at the base of the free 
paraphysal filaments; plurilocular organs rarely seen, uniseriate, bi- 
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seriate or pluriseriate, terminal or subterminal on erect filaments, 
unaccompanied by paraphyses. 

The sori, or fruiting portions, are specialized, raised, superficial areas 
where the cohering, sterile erect filaments give place to quite distinct 
paraphyses and reproductive organs, which later rupture the cuticle 
which covers the frond. Each paraphysal filament arises, together with 
a unilocular sporangium, at the apex of the uppermost cell of an 
assimilating filament; sometimes a pair of paraphyses may develop 
instead, or a single one, or a unilocular sporangium unaccompanied by 
a paraphysis. 


1. Ralfsia verrucosa (AREScHOUG) J. Ac. (Fig. 38) 


ARESCHOUG (1843, p. 264, Pl. 9, Figs. 5-6) as Cruoria verrucosa; also (1850, 
p. 140) as Ralfsia. J. AGARDH (1848, I, p. 62) as Ralfsia verrucosa. KUETZING 
(1859, IX, Pl. 77, Fig. 2) ibid. ZANARDINI (1874, III, p. 69, Pl. 97) «bid. 
Hauck (1885, p. 401, Fig. 176) ibid. REINKE (1889-1892, Tab. 5, Figs. 1-13) 
ibid. KJELLMAN (1890, Handbok, p. 30, Fig. 5) ibid. Kuckuck (1894, p. 242, 
Fig. 13) ıbid. De Tonı (1895, p. 311) ibid. SETCHELL et GARDNER (1925, 
p. 497) ibid. BÖRGESEN (1926, II, p. 64) ibid. Lakowırz (1929, p. 275, 
Fig. 379) ibid. NEwron (1931, p. 153) ibid. HAMEL (1931-1939, pp. 106-107, 
Fig. 26a-b) ıbid. TAYLor (1937, p. 123, Pl. 11, Figs. 1-3; 1957, p. 135, Pl. 11, 
Figs. 1, 2) ibid. FELDMANN (1937, p. 122) tbid. Fritsch (1945, II, p. 63, 
Fig. 10E) ibid. LiInDAUER (1947, p. 551; 1948, XIII, No. 310) ıbid. Kyun 
(1947, p. 44, Fig. 38 A, B) ibid. 

Thallus olive-brown to dark sepia on the upper surface, rust- 
coloured on the under surface, crustaceous, leathery to brittle, 
orbiculate in juvenile plants, irregular later, diameter 1-12 cm. or 
more, 1-2 mm. thick, peripheral surface smooth, more or less distinctly 
concentrically zoned and radially striate, central area often bullate to 
verruculose, the whole at first firmly adhering to the substratum, but 
later becoming free and disintegrating in the medial portion; vegeta- 
tive thallus consisting of two strata of densely packed cohering fila- 
ments forming a parenchyma: (1) a horizontal basal layer of cells up 
to 16 u» wide giving rise to (2), occasionally forked, arched ascending 
filaments, 6-13 y wide arranged in distinct periclinal layers and merg- 
ing gradually with the erect rectangular photosynthetic filaments; 
transverse sections frequently show the over-lapping of several series 
of thalli as they become overgrown in turn; hairs in small tufts arising 
from the basal system, emerging from funnel-shaped pits; fertile 
portions developed in slightly raised sori up to 180 & high of 3 kinds: 
(1) immature, containing paraphyses alone, (2) fertile containing 
paraphyses and unilocular sporangia, (3) fertile, containing plurilocu- 
lar organs without paraphyses; paraphyses clavate, slender, 70-180 u 
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high, of from 9-12 cells, terminal cell swollen, 10-16 u in diameter, 
basal 4-6 u wide; unilocular sporangia pyriform, clavate or obovoid, 
30-80 u high and 20-30 u wide; plurilocular organs very infrequent, 
cylindrical, uniseriate, occasionally partly biseriate, in series of from 
5-13 tiers. 

The N.Z. plant differs very little from R.expansa J. AG. from the 
West Indies and Indian Ocean; from R.australis SxoTrs8G., from the 
Falkland Islands; or from R.occidentalis HoLLENBG., from the Pacific 
coast of Mexico. On the other hand there does not seem to be sufficient 
distinction between the local plant and R.verrucosa of European seas 
to warrant its separation from it; Vide BORGESEN (1914) p. 33 (R.ex- 
pansa); SkorrsBERG (1921) p. 20, (R.australis); and Tavyror (1945) 
p. 81 (R.occidentalis). 

Growing on stones and pebbles in pools, on shells both living and 
dead, on hard rock, sandstone, and wooden piles from half-tide to and 
below low-water. Common on most exposed beaches throughout 
New Zealand; very common in several forms on smooth boulders on 
the coast of S.Taranaki. Perennial. Fertile in summer at least. 

Local distribution: Practically on all coasts. 

General distribution: Mediterranean and European seas, North 
America, Southern Pacific Ocean, New Zealand. 


2. Hapalospongidion SAUNDERS, 1889 
(Gr. apalos, soft; spongos, a sponge.) 


Thalli soft, crustose or cushion-like, of roughly circular outline, 
arising from a basal distromatic layer of creeping, laterally adjoined 
branched filaments; erect filaments free, unbranched; growth tricho- 
thallic; chromatophores disc-shaped, few in a cell, in both erect and 
prostrate systems; unilocular sporangia ellipsoidal, terminal on short 
filaments; plurilocular bodies intercalary, near the tips of erect fila- 
ments on different plants, but possibly in the same crust as the uni- 
locular sporangia. 


KEY TO LOCAL SPECIES 


Colonies crustose, mucilaginous, lithophytic ............ H.saxigenum. 
Colonies furry, epiphytic on Durvillea .................. HZ. durvilleae 


1. Hapalospongidion saxigenum LInDAUER (Fig. 39) 
LINDAUER (1949, pp. 347-348, Fig. 5j-1; 1957, p. 62). 


Thalli minute, erect, gregarious, forming soft, dull yellowish-brown 
lubricous crusts on rock, erect thalli arising from a prostrate system 
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consisting of a di- or tri-stromatic layer of laterally adjoined horizontal 
filaments, very difficult to distinguish, each cell of which bears an 
erect, unbranched filament, narrowly clavate, 225-725 u high and 
6-18 4 wide, consisting of up to 60 cells, tips obtuse, cells scarcely 
longer than wide, somewhat barrel-shaped or sub-moniliform, basal 
cells, narrower, rectangular, colourless, twice as long as wide; chro- 
matophores minute, disciform; unilocular sporangia relatively large, 
terminal, oval or clavate, 105-170 » high and 36-45 u wide, with 
conspicuously thick cell-walls, pedicel of 12 or more cells 12 & wide 
above and 4-6 u wide below; plurilocular organs not seen. 

Forming low, slippery, continuous, suede-like patches, mostly of 
large size, on smooth boulders, somewhat resembling Ralfsia, but not 
brittle and crusty. On removal from the rocks it becomes a pulpy, 
gelatinous mass. Fertile specimens are somewhat rare. Occasionally 
found on dead submerged trees (drift) at low water. 

Type specimen: No. 11320 herb. Linpaver in Bot. Dept., Auck- 
land Univ. 

Localdistribution: In the intertidal region in the more exposed 
situations probably throughout New Zealand. Definitely known from 
Little Barrier, Russell, Taranaki, Kaikoura, Stewart Island. Mostly 
summer and autumn. Endemic. 


2. Hapalospongidion durvilleae LiNDAUER (Fig. 40) 

LINDAUER (1946, X, No. 230, Isotypes) as Herponema (?); (1947, p. 545) 
as Herponema Sp.; (1949) pp. 346-347, Fig. 5e-k; 1957, p. 62) as Hapalo- 
spongidion. 

Thalli parasitie, erect, forming low, ellipsoidal suede-like patches; 
prostrate system not definitely observed, erect filaments penetrating 
the host, simple, narrow, almost colourless, 525-600 u. high and 11.25 u 
wide, each filament consisting of up to 15 cells, cells 3-6 times as long 
as wide; unilocular sporangia ellipsoidal, 71 » long and 22.5 u wide, 
terminal on short erect filaments; plurilocular organs not seen. 

The plants form small, oval patches at first, but later these become 
confluent and cover large areas within the margins of the blade of the 
host, and not only on one surface of the blade, but also on the opposite 
surface, the colony assuming the same size and shape of that on the 
opposing surface, as if the parasite had grown right through the thallus 
of its host. Yet, beyond possessing basal penetrating filaments which 
enter the cortical cells, the parasite seems to have no connection with 
the opposing surface which can be reached only by penetrating the 
empty internal cells of the host or following the cell walls. The colour 
of the colony, en masse, is dark-brown and velvety but, on drying, it 
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becomes yellowish-sienna and is very conspicuous on the dark, almost 
black, frond of the dry Durvillea. The protoplast is very light straw- 
coloured, almost colourless under the microscope, but the sporangia, 
which are very numerous in a low line among the long erect filaments, 
are somewhat darker. This lack of colour of the protoplast is in 
accordance with the plant’s parasitic (?) state. The chromatophores 
are small, disc-shaped, sparse, except at the tips. 

The parasite so weakens the fronds of its host that the blades are 
useless for the making of mutton-bird bags. 

On Durvillea antarctica, but not on D.willana; seasonal, most pre- 
valent in autumn and winter. 

Typespecimen: No. 6253 in herb. Linpauer in Bot. Dept., Auck- 
land Univ. 

Local distribution: Southern: probably from Kaikoura south- 
wards; Brighton (Otago), St. Clair; common at Stewart Island. 
Endemic. 


ELACHISTACEAE 


Tufted plants, pulvinate, forming spherical or hemispherical cush- 
ions arising from a monostromatic basal disc of radiating filaments; 
cushion consisting of a basal, central medullary region and a peri- 
pheral region of numerous radiating filaments; central medulla con- 
sisting of densely inter-twined, radiating, straight, branched, colour- 
less filaments; peripheral cortical region consisting of up to three kinds 
of filament, (a) long threads of indefinite growth and containing pla- 
stids (assimilatory hairs), (b) short, often claviform, much-branched 
threads with numerous plastids (assimilators), (c) long hairs with 
colourless cells (phaeophycean hairs); unilocular and plurilocular 
sporangia borne generally at base of assimilators, forming a dark 
concentric band; unilocular sporangia more or less claviform, pluri- 
locular gametangia polymorphous. 


1. Unilocular sporangia 70-110 x long ............ Elachista lindauert. 
Unilocular sporangia 37-50 u. long ............. Philippiella australis. 


Elachista Dusy, 1832 
Gr. Elachistos — very small.) 


Plants annuals, minute, brush or cushion-like, more or less lubri- 
cous, the basal portion of densely matted, colourless filaments which 
often penetrate the host tissues; vegetative filaments compact, 
branched only in medullary portion, giving rise to a mass of often 
curved and moniliform short assimilators (or paraphyses) interspersed 
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with long, free, simple, straight assimilatory hairs; unilocular spor- 
angia lateral, pyriform; plurilocular gametangia cylindrical, filiform, 
intercalary. 

When young the discoid basal system gives rise to a series of erect, 
unbranched assimilatory hairs, which develop a basal intercalary 
meristem. Eventually a number of primary tufts are formed which 
merge to give the characteristic cushion form of the adult. 


Elachista lindaueri Cuapm. (Fig. 41) 


LINDAUER (1939, Fasc. II, No. 29, Isotypes; 1947, p. 552; 1957, p. 64) as 
Elachista australis. CHAPMAN (1961, Fig. 3). 


Small, lubricous, hairy, yellowish-brown, sub-hemispherical epi- 
phytic balls up to 4 mm. dia.; outer medullary region consisting of 
threads dichotomously branched, cells oblong, 2-3 times longer than 
broad; inner medulla of colourless filaments dichotomously branched, 
converging towards the base of the plant, cells elongate, cylindrical; 
assimilators clavate, slightly curved, attenuate below, consisting of 
cells 2-3 times longer than broad below, 6.5-7.7 u dia., becoming 
shorter and broader, 11-12.5 u dia., above and pear-shaped; assimila- 
tory hairs long, unbranched beyond the assimilator zone, cells 11-14.5 u 
dia. x 13-20 y long with thick longitudinal walls; unilocular sporangia 
obovate to rotund, sessile, borne laterally at base of assimilators, 
30-50 u. x 70-110 u when mature; plurilocular gametangia formed by 
modification of ends of assimilators. 

Epiphytic on Xiphophora chondrophylla var. minus and var. 
maximus. 

Type specimen: Herb. Linpaver in Auck. Univ. Bot. Dept. 
No. 29. 

Type locality: Bay of Islands. 

Local distribution: Bay of Islands and northwards where the 
host plant occurs, Te Kaha, Waihi, Wellington, Dunedin, Stewart Is., 
Little Barrier. Endemic. 


Philippiella Strva, 1959 
(= Philippia Kuck.) 


Plants annuals, small, cushion-like, lubricous, the basal medullary 
portion dense, strongly developed, consisting of long-celled, cylindri- 
cal, branched threads with numerous rhizines, giving rise to long, 
slender hairs interspersed with a mass of tufted, short, club-shaped 
assimilators; unilocular sporangia small, oval, lateral on short bran- 
ches; plurilocular sporangia unknown. 
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Kuckuck (1929) established the genus Philippia to take the plant 
originally described as Elachista australis. The name Philippia, how- 
ever, is invalid as it had been used by Kiorzscu in 1835 for a genus of 
Ericaceous plants. The genus must therefore be renamed and recently 
Sırva (1959) has proposed the generic name Philippiella. 


Philippiella australis (J. AG.) Sizva (Fig. 42) 


Harvey (Alg. Austral. exsicc. No.101E) as Leathesia australis. J. AGARDH 
(1881, IV, p. 13) as Elachista australis. DE Tonı (1895, III, p. 440) ıbıd. 
Kuckuck (1929, p. 19, Fig. 8) as Philippia australis. Sirva (1959, p. 63) 
as Philippiella australis. 

Small, lubricous, hairy epiphytic balls, up to 4 mm. dia., generally 
less, outer medullary region consisting of threads somewhat distantly 
dichotomously branched, cells oblong, 2-5 times as long as broad, 
7.5-8 u dia.; inner medulla of colourless filaments dichotomously 
branched, converging towards point of attachment, cells greatly 
elongate, cylindrical; assimilators curled, slightly attenuate below, 
cells mostly uniform in dia., 4.5-5.5 u, some irregularly enlarged to 
7 u dia., 2-3 times longer than broad; assimilatory hairs long, un- 
branched, cells 7.5-8 u. dia., generally 4 times as long as broad; uni- 
locular sporangia ovate, sessile, borne laterally on the branched 
dichotomies of the outer medullary region, 37-50 u long by 33-41 u 
broad when mature. 

Epiphytic on Xiphophora chondrophylla var. minus. 

Local distribution: Waihi. 

General distribution: Australia, Tasmania. 

This species differs from Elachista lindaueri in the arrangement and 
size of the unilocular sporangia, also in the narrower phaeophycean 
hairs. The only specimen was not well preserved. I am grateful to 
Dr. G. Papenruss who suggested its identity, and to Dr. WoMERSLEY 
for a sample of authentic P.australis for comparison. In view of the 
poor state of preservation the identification is regarded with reserve 
and search should be made for more material. Its occurrence in New 
Zealand should perhaps be expected. 


CORYNOPHLAEACEAE 


Thallus small, fleshy, solid or somewhat hollow, encrusting, 
cushion-like or globose, never elongated, arising from a primary disc- 
like creeping system of closely adjoined, dichotomously branched, 
horizontal filaments, resembling those of Myrionema, and from which 
upwardly growing filaments emerge to form the erect thallus; erect 
thallus consisting of an exceptionally extensive medulla of generally 
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large, long, irregularly cylindrical or subdoliform cells, forming hya- 
line, radiating, more or less di- or trichotomously branched, in- 
dependent or anastomosing filaments, becoming distally progressively 
smaller, and forming, a short distance below the surface, a more 
compact, intermediate or perimedullary layer of moniliform cells, 
which finally give place to a narrow cortical layer of shorter or longer, 
free or compact, palisade or hairlike, eylindrical or clavate coloured 
assimilators (paraphyses), representing the ultimate divisions of the 
medullary filaments; growth intercalary; peripheral intercellular 
spaces of medulla penetrated, in one genus, by horizontal hyphae 
attached to the medullary filament, and stiffened by a more or less 
dense mucilage; hairs more or less abundant, arising from the peri- 
medullary cells; uni- or plurilocular sporangia, or both, present, the 
former attached laterally at the base of the assimilators, or borne (like 
the hairs) on the perimedullary cells; plurilocular sporangia uniseriate, 
replacing assimilatory filaments; gametophyte microscopic, filamen- 
tous, gametangia plurilocular, uniseriate, gametes isogamous. 


KEY TO LOCAL GENERA 


4. Plants hemispherical or lobed, epiphytic ............ De 
Blantsaiattencdte piliutiier erstes: Petrospongium. 

2. Thallus soft, lubricous, assimilators long ............ Corynophlaea. 
Thallus firm, glabrous, assimilators short ........... Leathesia. 


Corynophlaea KueErzine, 1843 
(Corynos, clubs; phlaeas, abundant.) 


Thallus a subglobose, gelatinous mass never more than 2 mm. dia., 
composed of an abbreviated axis and radiating peripheral threads; 
centre of cushion (axis) more or less solid, arising from an horizontal 
hypothallus composed of cylindric-oblong cells; erect axial threads 
radiating, more or less approximate and subparallel, cells of lower 
parts cylindric, elongated and narrow, upper cells somewhat broader, 
terminal cells sub-rotund; peripheral threads emerging from rounded 
cells of axis, simple or plural, cells elongate, sub-moniliform; pluri- 
locular sporangia modified threads, bow-like, swollen, secondarily 
branched at apex; unilocular sporangia obovate-oblong, borne at base 
of peripheral threads. 


KEY TO LOCAL SPECIES 


1. Paraphyses up to 30 cells, cells cylindrical ........... C. cysto phorae. 
Paraphyses 27-50 cells, with horizontal, deltoid exten- | 
SIORSKLOLAPICAKCE SE 5 au bide ob ciclo oom aida C. longi fila. 
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Larne (1926) in his reference list and also Linpaver (1947) included 
C.umbellata on the authority of AGARpu. Harvey-Gisson (1893) also 
recorded this species from New Zealand. Neither Laine nor any later 
workers have seen any New Zealand specimens and so the species has 
been omitted from this list. C.umbellata is a Mediterranean species, 
the only extra-Mediterranean locality being an old record by Preiss 
for Australia. This may well be an error and refer to one of the two 
species described below. 


1. Corynophlaea cystophorae J. AG. (Fig. 43) 


Harvey (Alg. Austral. exsicc., No. 102) as Leathesia sp. J. AGARDH (1881, 
IV, p. 22, Pl. 1, Fig. 1) as Corynophlaea cystophorae. De Tonr (1895, III, 
p. 421) ibid. Laine (1926, p. 139) ibid. Lucas (1936, p. 102) ibid. LINDAUER 
(1946, VIII, No. 185; 1947, p. 552; 1957, p. 64) ibid. 


Small lubricous, sub-globose, olive-green hairy epiphytic balls 
2-4 mm. dia.; filaments of the medulla very compact, radiating, 
dichotomously branched; lower cells large, elongate, cylindrical, 
14%4-2% times as long as broad, 22-33 u wide, attenuate sometimes at 
base; upper cells rounded-oblong, 25-30 u wide x 30-45 u long; peri- 
pheral assimilatory filaments (paraphyses) elongated, simple, sub- 
clavate, consisting of up to 30 cells; lower cells cylindrical, 10 u. dia., 
much longer than broad, upper cells shorter, moniliform, 7.5-9 u. dia. 
x 22-27 u. long, terminal cell not especially inflated; hyaline hairs 
present; unilocular sporangia cuneate-obovate, very attenuated be- 
low, sessile, large, 90-120x 30-35 u, borne at base of paraphyses or in 
place of them; plurilocular sporangia arcuate, and bearing on the 
outside of the curved edge a series of secund ramuli, the lower ramuli 
shorter than the upper, often 1 celled. 

Epiphytic on Cystophora spp. especially C.torulosa, C.retroflexa, in 
the sublittoral fringe. The plant closely resembles Elachista lindaueri, 
but is smaller in size and never found upon Xiphophora. 

Local distribution: Bay of Islands (Laing mscr.) Orewa, Pi- 
hama, Wellington (on Carpomitra, Zonaria), Kaikoura, S. Island, 
Stewart Island, Chatham Island. 

General distribution: Australia. 


2. Corynophlaea longifila (Reıng.) Comb. nov. (Fig. 43) 
REINBOLD (1899, p. 289) as Corynophlaea cystophorae var. longifila. 
Thallus pulvinate, hemispherical, 2-3 mm. in diameter, extremely 


mucous; erect filaments of medulla radiating, long cylindrical cells, 
then large doliform, hyaline cells from 14-3 times their diameters, 
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(20 to) 40-77 u wide, all closely compact, uppermost cells rounded- 
oblong 25-40 & wide by 25-55 u long; assimilatory filaments (para- 
physes) 660 & long or more, composed of 27-50 or more cells; cells 
arched terminally, narrow-cylindrical below, 2-6 y wide, with long 
articulations, increasing in diameter slightly upwards until 6-7 u wide 
distally, where longitudinal and oblique transverse division may take 
place, the terminal portion increasing in width to 8-13 u, with hori- 
zontal deltoid or cylindrical processes projecting on the upper, convex 
side of the arched filament; hyaline hairs present, 6 x wide; unilocular 
sporangia ellipsoidal or clavate, often much attenuated below, especi- 
ally when young, 150-180 (-215 y) long and 40-55 y in diameter, 
numerous, lateral at the base of the assimilators; plurilocular spor- 
angia not seen. 

This has been mistaken for Corynophlaea cystophorae in the past. It 
has, however, been correctly described by ReınHnorn (1899), who 
regarded it as a variety of C. cystophorae. Specimens of the latter plant, 
distributed by WoMERSLEY from S. Australia are the former species. 
They compare well with the description and figures of Acarpn, (1881, 
IV, p. 22, Pl. 3, Fig. 1), and have paraphyses of from 7-12-27 cells, 
narrow-clavate, about 170 u long and 10 u wide, with unilocular 
sporangia 90x33 u; it has also probably been recorded as C.umbellata 
(well illustrated by Hauck, 1885, p. 355, Fig. 149) which does not 
appear to be a local plant (see p. 218). Differs from C.cystophorae in 
large size of mature sporangia and straight not arcuate tips of para- 
physes and the deltoid processes of the uppermost cells. 

Local distribution: On Cystophora distenta from Stewart Island 
and also on C.torulosa, C.scalaris at Kaikoura, Chatham Is., Stewart 
Is., Titahi Bay, Gore Bay, East Cape District (on Cystophora torulosa), 
French Pass. Endemic. 


Leathesia Gray, 1821 
(After Rev. G. R. LEATHES.) 


Thallus more or less globose or irregularly so, gelatinous, firm, solid 
or becoming hollow when adult, decidedly carnose, solitary or in 
colonies of variable size; juvenile frond consisting of a basal disc from 
which later branched filaments arise; interior of plant consisting of 
radiating, di- or trichotomously branched filaments composed of 
large, irregular, oblong, colourless cells toward the base giving rise 
above to a loose tissue of somewhat stellate-like cells; approaching 
the periphery the cells becoming smaller, rounder and more compact, 
the final layer bearing regularly arranged, closely appressed para- 
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physes (assimilators) and hairs; paraphyses short, 2-4 cells long, 
packed with chromatophores, immersed in mucus and with club- 
shaped apices; long, multicellular hairs extending beyond the para- 
physes; unilocular sporangia pyriform or ovoid, embedded in para- 
physes; plurilocular sporangia filiform, cylindrical, uniseriate, rather 
short and straight. 


KEY TO LOCAL SPECIES 


1. Forming large, irregular masses, solid when young, 


soon becoming hollow; mainly on Corallines ..... L.difformis. 
Forming small, globose solid balls, epiphytic on spe- 

GlesholGigartin ame Se otk els L. novae-zelandiae. 
Intermediate in size, solid or hollow, epiphytic on 

Glossophora, Ceramium, Pterocladia ............. L. intermedia. 


Leathesia difformis (Linn.) ARESCHOUG (Fig. 44) 


LiInNAEUS (1755, Ed. 2, p. 429) as Tremella difformis. C. AGARDH (1812, 
p. 45) as Nostoc marinum; (1824, p. 21 as Nostoc mesentericum) ; (1824, p. 24 
as Corynophora marina). ARESCHoUG (1846, p.376; 1847, p.154, Pl. 9B) as 
Leathesia difformis. KUETZING (1858, Vol. 8, Tab. 2, Fig. 2, as Corynophora 
baltica (young); Tab. 3, fig. 1) as C.marina (mature). J. AGARDH (1848, I, 
p. 52) as Leathesia marina. Hooker et Harvey (1847, p. 468? and 1853, 
p. 219) as Asperococcus sinuosus (vide DE Tonı et Forrı, 1923, p. 79); (1851, 
Tab. 324) as Leathesia tuberiformis. CROUAN (1867, p. 165, pl. 26, no. 164) 
as L.marina. Hauck (1885, p. 355), as L.difformis. KiELLMAN (1890 Hand- 
bok, I, p. 38, Fig. 8 B-C) ıbid. DE Toni (1895, III, p. 422) ıbid. SKOTTSBERG 
(1921, p. 26) ıbid. OLTMANNS (1922, p. 26, Fig. 318, 319) ibid. De Toni et 
Forti (1923, p. 79) ibid. SETCHELL et GARDNER (1925,p. 511, Pl. 40, Fig. 52; 
Pl. 43, Figs. 65-66) ibid. Laine (1926, p. 139) ibid. Lakowırz (1929, p. 267, 
Fig. 370) ıbid. HAMEL (1931-1939, pp. 138-140, Fig. 32a-d) ibid. NEWTON 
(1931, p. 141, Fig. 87) uid. Kyzin (1933, pp. 64-66, Fig. 30; 1947, p. 53, 
Fig. 46) ıbid. TILDEN (1935, p. 243, Fig. 112) ıbid. Lucas (1936, p. 102) ibid. 
Tavıor (1937, p.145, PL. 12, Pig. 5; Pl. 14, Fig. 871957,9.149, PLA27712:5; 
Pl. 14, Fig. 8) ibid. Smıta (1938, p. 249, Fig. 138; 1944, p. 144, Pl. 15, Fig. 2) 
ibid. LINDAUER (1942, VI, No. 132; 1947, p. 552; 1957, p. 66) ibid. Rosen- 
vInGE et Lunp (1943, p. 8, Fig. 1) ibid. Fritsch (1945, II, p. 73, Fig. 17 B-F) 
ıbid. 

Thallus freshy-gelatinous, originally spherical and solid, later 
irregularly lobed, often more or less hollow, 0.5-5 em. dia., single or 
gregarious, up to 10 cm. dia., olive to yellowish-brown in colour; 
almost black when dry; medulla of branched, large, loosely packed 
anastomosing cells, becoming smaller and closer to each other towards 
the periphery; assimilatory threads (paraphyses) short, 2-4 celled, 
clavate, closely appressed to each other, cells as long as or somewhat 
longer than broad, terminal cell almost globular, 10 y dia.; hyaline 
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hairs emerging at scattered intervals, 10 u dia.; unilocular sporangia 
borne at base of assimilatory threads, sessile, ellipsoidal, 15-20 u 
broad x 25-40 u long; plurilocular sporangia borne at base of assimila- 
tory threads, 3-5 u wide, 20-25 y long, uniseriate. 

Local distribution: Almost everywhere between low water neap 
and low water spring tides. 

General distribution: Alaska to S.California, S.Patagonia, 
N. Atlantic, Gt. Britain, Japan, Cape of Good Hope, Australia, Tas- 
mania. 


2. Leathesia novae-zelandiae LINDAUER (Fig. 45) 


LINDAUER (1947, Fasc. XI, No. 256, Isotypes; 1947, p. 552; 1949, p. 348, 
Figs. 5a-d; 1957, p. 63). 

Thallus epiphytic, olive-brown, glabrous, solid, hemispherical, cir- 
cular or irregular in outline, up to 7 mm. dia. and 4 mm. high, looking 
like olive-brown peas; originates from a prostrate basal system of 
radial, compact, branched filaments 3.3-5.5 y dia.; under surface of 
adult plant concave with attachment portion in centre of concavity 
as a slightly raised dark brown patch, 1.5-2 mm. dia. in largest plants; 
centre of upper surface often with a dimple; medulla of large loosely- 
packed, anastomosing cells, becoming smaller and closer to each other 
towards the periphery; assimilatory filaments clavate, consisting of 
5-9 cells, the lower ones 4-5 u wide x 15-16 y long, the upper shorter 
and moniliform, the terminal cells obovoid 10-12.5 u wide x 25-33 u 
long; long phaeophycean hairs scattered over thallus, 7-8 u dia.; 
unilocular sporangia borne at base of assimilatory filaments, sessile or 
on a single-celled pedicel, obovoid, 60-90 u. long x 33-45 u wide when 
mature. 

Epiphytic on both surfaces of frond of Gigartina lanceata and 
possibly other foliose Gigartina spp., occupying the spaces between 
superficial lingulae if present. Midsummer. 

Typelocality: Stewart Is. 

Type specimen: No. 8132 herb. Linpaver in Bot. Dept., Auck- 
land Univ. 

Local distribution: Bluff, Stewart Is. Endemic. 


3. Leathesia intermedia Cuarm. (Fig. 45) 

CHAPMAN (1961, Fig. 4). 

Thallus epiphytic, olive-brown, fleshy-gelatinous, originally hemi- 
spherical and solid, later irregularly lobed, more or less hollow, up to 
12 mm. dia. and 8 mm. high, single or gregarious; medulla of large, 
loosely packed, anastomosing cells becoming smaller and closer to 
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each other towards the periphery; assimilatory filaments clavate 
consisting of 3-6 cells, usually 4-5, the lower ones 5.5-9 u wide, 
114-314 times as long as broad, the upper shorter but not moniliform, 
the terminal cells obovoid 25-33 y long by 22-25 u. wide; long phaeo- 
phycean hairs scattered over thallus, 12 4 dia.; unilocular sporangia 
borne at base of assimilatory filaments, pear-shaped, 50-60 u long by 
35-37 u. wide when mature. 

Epiphytic on Pterocladia, Glossophora, Ceramium. Midsummer. 

This species differs from Leathesia novae-zelandiae in its larger size 
when mature, in the shorter assimilators with more swollen terminal 
cells, and also in the smaller sporangia. In many respects it is inter- 
mediate between L.novae-zelandiae and L.difformis. 

Type specimen: Inherb. Linpaver,in Bot. Dept., Auckland Univ. 

Type locality: Stewart Island. 

Local distribution: Taranaki (on Pterocladia), Stewart Island 
on Glossophora and Ceramium. Endemic. 


Petrospongium Naec., 1858 
(Gr. petros, a rock; spongos, a sponge.) 


Thallus small, thin, flat or depressed-hemispherical, encrusting 
rocks, between gelatinous and cartilaginous, composed of 3 more or 
less distinct tissues; (1) a basal layer, monostromatic (?), giving off 
rhizoids, whence arise (2) loosely compacted, di- or trichotomous fila- 
ments, decumbent below, curving to erect above, consisting of elongat- 
ed, cylindrical or swollen, colourless cells, and (3) a cortical layer of 
short, branched, closely compacted, erect filaments composed of short, 
coloured cells, forming a more or less smooth or wrinkled surface; uni- 
locular sporangia embedded within the thallus, more or less cylindrical, 
becoming difform, usually attached laterally; plurilocular sporangia 
when present terminal on paraphyses. 


Petrospongium rugosum (Oxam.) S. et G. (Fig. 46) 


Oxamura, K. (1907, p. 20, Pl. 5, Figs. 1-6) as Cylindrocarpus rugosus. 
SETCHELL et GARDNER (1924, p. 12; 1925, p. 509, Pl. 39, Figs. 42, 43) as 
Petrospongium rugosum. LINDAUER (1941, V, No. 109) as Petrospongium 
berkeleyi (Grev.) Kuerz.?; (1947, p. 552; 1957, p. 62) ibid. Smirx (1944, 
p- 116, Pl. 16, Figs. 3, 4) as P.rugosum. MacLennan, I. G. (1957, p. 1) as 


P.rugosum. 

Thallus very dark glossy brown, encrusting, glistening and smooth, 
gelatinous to cartilaginous, solid, depressed—hemispherical to: ir- 
regular, sinuate, wrinkled radially and somewhat irregularly, up to 
> (—8 em.) but usually 2.5 cm. in diameter and 4 mm. high; plant 
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composed of a mass of articulate filaments almost cylindrical, 10-20 u 
dia., and 4-10 times as long as broad, emitting on the lower surface 
attachment rhizoids similar to the erect filaments; cells becoming 
gradually shorter and more oval towards the periphery where they 
bear hairs, paraphyses (or assimilators) and unilocular sporangia; 
paraphyses borne in a kind of corymb from a much branched medul- 
lary filament, unequal in length, 4-8 cells long in ultimate branches, 
closely packed, cells with dense chromoplasts, 6-11 u dia., a little 
longer than wide; unilocular sporangia cylindrical, 16-22x 75-90 u 
long, attached laterally a little below the middle, arising at a constant 
level corresponding to the base of the paraphyses; opening at the apex; 
plurilocular sporangia in rows, terminal on paraphyses, more or less 
siliquiform, 45-113 u long by 10 u wide. 

At low water on Ralfsia, rocks or limpets where coast is exposed. 

Local distribution: Common on many beaches of the North 
Island. 

Generaldistribution: CentralandS. California, Japan, Australia. 


CHORDARIACEAE 


Thallus erect, arising from a prostrate system, usually branched, 
more rarely simple, rounded in section, strongly gelatinous or car- 
tilagino-gelatinous, solid or hollow; centre of one or more mono- 
siphonous axial threads which branch monopodially or sympodially, 
growth in length by means of intercalary growing zone at shoot apex; 
outside the medulla a subcortex may be present; outermost cortical 
zone consisting of simple or branched assimilatory threads clothing 
entire thallus; unilocular sporangia pear-shaped, developed at base of 
assimilatory threads; plurilocular sporangia formed by modification of 
upper portion of assimilatory threads, or else sessile or pedicellate on 
the lower part of the assimilatory threads. 


KEY TO LOCAL GENERA 


1. Erect shoots growing from a creeping rhizomatous-like 


LINGUS: RE ci ae Calo ley nL eerie) Oise nn ele aie Caepidium. 
Erect shoots growing from a small attachment disc .. 2. 
2. Plants long, simple, or branched at base or sparsely 
branched storming thicks ratsivailsiawe. ee see ie Myriogloia. 
Plants finer, conspicuously branched ............... 3. 
3. Mass of long radial threads between medulla and assimi- 
ALORS RE eo Omron er oer earn ono Tinocladia. 
No long radial threads between medulla and assimilators 4. 
4. Assimilatory hairs more or less uniform in length .... 5. 


Assimilatory hairs of two sizes, long and short ....... Papenfussiella. 
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5. Assimilatory hairs not more than 5-celled, central axial 


cells Mixed with. hyo hale eon ee rite tetas Chordaria. 
Assimilatory hairs more than 9 cells, central axial cells ; 
LAN OURO G UCU OEY greens soba ee Cladosiphon. 


Myriogloia Kuck., 1929 
(Murios, many; gloios, slimy.) 


Medulla of thallus composed of numerous axial filaments, not 
particularly closely united with each other but interwoven with a 
mass of thin rhizoids; between the medulla and assimilatory threads 
there is a mass of repeatedly branched radial cell rows; surface of 
thallus clothed with assimilatory threads; cells in upper part of 
assimilatory threads especially rich in chromoplasts, 1-2 times as long 
as broad; unilocular sporangia borne near base of assimilatory threads; 
plurilocular sporangia when present formed by modification of upper 
parts of the assimilatory threads. 

The three New Zealand species of Myriogloia are not easy to identify 
and further extensive work on the genus in Australasian waters may 
show that there is only one polymorphic species. The appearance of 
the specimens also varies very considerably depending on the method 
of pressing and the season of collection. The only safe means of 
identification appears to be the length of mature unilocular sporangia. 


KEY TO LOCAL SPECIES 


1. Unilocular sporangia more than 130 u long .......... M.lindaueri. 
Unilocular sporangia less than 120 u. long ........... D 
2. Thallus up to 30 cm. long, unbranched or branched only 
at base, unilocular sporangia 75-110x20-40u ..... M.intestinalis. 
Thallus up to 40 cm. long, branched, unilocular spor- 
angia 00 20 lone <3 TO COMMERCE RE M.sciurus. 


1. Myriogloia intestinalis (Harv.) comb. nov. (Fig. 47) 


Harvey (1855b, II, p. 220) as Mesogloia intestinalis. Hooker (1867, 
p. 660) as Mesogloia intestinalis. J. AGARDH (1877, p. 4) as Myriocladia 
chorda, also (1880, Pt. IV, p. 18) as Myriocladia chorda. Kuckuck (1929, 
p. 63) as Myriogloia chorda. Laine (1927, p. 138) as Myriocladia chorda; 
(1927, p. 139) as Mesogloia intestinalis. Levrine (1939, p. 44, Fig. 2) as 
Myriogloia chorda. Kyıın (1940, p. 11, Fig. 6) as Myriogloia chorda. LinD- 
AUER (1947, p. 553) as Myriogloia chorda. 


Thallus arising from a disc, up to 30 cm. long, simple or branched 
only at the base with a few, long, simple branches; main axis 1-2 mm. 
thick, densely clothed with very fine macroscopic assimilatory 
threads, 1 mm. long; medulla of numerous axial filaments with large 
cells 11-15 u dia., 5-6 times as long as broad, interwoven with a mass 
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of long-celled, thin or thick-walled rhizoidal filaments; cells of rhizoidal 
filaments 4.4-6.6 u dia., many times longer than broad; subcortex of 
repeatedly branched radial cell rows with cells 13-16.5 u dia.; 114-2 
times as long as broad; assimilatory threads bowlike, ascending, 
frequently obscured by secondary branchlets; lower cells short and 
broad, constricted at the joints, sometimes almost globose, 12-16 u 
dia., 1-2 times as long as broad; unilocular and plurilocular sporangia 
on the same plants; unilocular sporangia ovoid, sessile or on a one- 
celled pedicel, borne near base of assimilatory threads, 75-96 y long by 
20-38 u dia.; plurilocular sporangia formed by modification of upper 
part of assimilatory threads. 

Above high water mark of neap tides—early summer. 

I have had an opportunity of examining what is probably Harvey’s 
type of Mesogloia intestinalis collected at Auckland in November 1848. 
The sporangia are 90-110 u long with assimilators 15 y wide and the 
plant is unbranched except for two small branches at the base. There 
seems little doubt that it is the species that J. AGarDx later described 
as Myriocladia chorda; HARvEY’s name must however take priority. 

Type specimen: Herb. Trinity Coll., Dublin. 

Type locality: Auckland. Endemic. 

Local distribution: Mahia, Tairua, Kaikoura, Kaka Pt., Wai- 
tara, Parimahu, Tory Channel, Chalk Is., Dunedin, Stewart Is. 


2. Myriogloia lindaueru Kyuın (Figs. 48, 49) 


Kyrın (1940, p. 12, Fig. 8B-D). LinpAver (1941, I, No. 6) as Myriogloia 
sciurus; (1947, p. 553) as Myriogloia lindauerit. 


Plants attached by a small disc, very long, 30-75 cm., lubricous, 
mostly simple or with a few simple uniform branches, rat-tail or worm- 
like; axis attenuate at base, axis and branches 3-7 mm. thick, obtuse 
at apex, clothed with very fine macroscopie radiating assimilatory 
hairs that may fall off with age; branches frequently attenuate at base 
and deciduous; medulla of numerous, loose, branched, axial filaments 
with cells 15.4-18.7 ux 27-35 u, interwoven with a mass of thin branched 
rhizoids with cells 5.5-7.7 u, 7-20 times as long as broad; sub-cortex 
of repeatedly branched radial cell rows with basal cells 16.5-24 u, 
1-1 1% times as long as broad; upper cells 11-16.5 u, 15-1 times as long 
as broad; assimilatory threads about 1.5 mm. long, varying in length; 
lower cells 15.5-17,5 u. dia., as long as broad; upper cells 15.5-25 u dia., 
1-1.5 times as long as broad, distinctly constricted at the cross walls; 
unilocular and plurilocular sporangia on the same plants; unilocular 
sporangia sessile, elliptic-oblong, borne at base of assimilatory fila- 
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ments, 130-150 u long by 65 u dia.; plurilocular sporangia formed by 
modification of the upper part of assimilatory threads. 

About high water mark of neap tides. Large forms tend to be more 
frequent in south than north. 
~ Type specimen: Herb. Bot. Mus., Univ. Lund. 

Type locality: Bay of Islands. 

Local distribution: Almost everywhere. Winter-summer. En- 
demic. 


3. Myriogloia sciurus (Harv.) Kuck. (Fig. 50) 


Harvey (1858, Tab. 58; Aust. Alg. No. 90) as Myriocladia sciurus. 
Acarpu, J. G. (1880, IV, p. 19) ibid. OLTMaNNS (1922, Vol. 2, p. 22) as 
Mesogloia sciurus. Kuckuck (1929, p. 62, Fig. 81) as Myriogloia sciurus. 
Börczsen (1932, II, p. 63) ibid. Parke (1933, p. 29, Figs. 8, 52-56, 58-75) 
ibid. Levrınc (1939, p. 43, Fig. 1 E-F) ibid. Kyzin (1940, p.12, Fig. 8 A) ıbıd. 

Thallus arising from a disc, 35-40 cm. long, usually much and ir- 
regularly branched, sometimes sparsely branched, main axis 2-5 mm. 
thick, circular in section in younger parts, becoming oval in the older, 
clothed with long assimilatory hairs 1.5-2 mm. long, plants with unil- 
ocular sporangia apparently larger and more mucilaginous than plants 
with plurilocular sporangia; medulla of numerous axial filaments, with 
more or less uniform cells, 10-15 u. dia., 40-60 y long, intermingled 
with masses of thin branched rhizoids the cells of which are many 
times longer than broad; subcortex of repeatedly branched radial cell 
rows, cells 19-27 u broad and about 11% times as long as broad; 
assimilatory threads with intercalary growing zone, cells swollen and 
densely filled with contents, the lower cells 15 u wide, 1, times as long 
as broad, the upper 20-25 u. broad, as long as broad, constricted 
markedly at the joints; unilocular and plurilocular sporangia on 
separate plants; unilocular sporangia ovoid (70-)90-120 u long, 30-60 u 
broad, sessile, borne at the base of assimilatory threads; plurilocular 
sporangia lanceolate, arising by transformation of cells of secondary 
assimilators, usually with a single basal vegetative cell, sporangia 
(10-)19-23 u wide by 55-80 y long. 

Local distribution: Wellington, Nelson, Chatham Islands, 
Orewa. 

General distribution: Australia, South Africa, India, Mada- 
gascar. 


Papenfussiella Kyrın, 1940 
(After G. F. PAPENFUSS) 


Thallus with medulla of numerous axial filaments, loosely attached 
to each other in the centre but becoming more compact towards the 
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periphery; thin thread-like rhizoids often interwoven with axial 
threads; sub-cortical layer of radially arranged cells lacking and there 
is a sharp boundary between medulla and assimilatory filaments; 
assimilatory threads attain their maximum thickness just above the 
base, becoming thinner above and below; reproduction by unilocular 
sporangia only. 

The genus differs from Myriogloia in that the basal cell of the young 
assimilatory threads gives rise to short-limbed rhizoids, which, when 
developed, cannot be distinguished from the cells of the primary axial 
filaments. 


KEY TO LOCAL SPECIES 


1. Branches mainly simple, mature sporangia, 100-130 u long .. P.laxa. 
Branches bearing branchlets, mature sporangia 55-82 u long. P.lutea. 


1. Papenfussiella lutea Kyıın (Fig. 51) 


Harvey (1855b, II, p. 219) as Chordaria sordida. Hooker (1867, II, 
p. 659) ıdıd. Kyun (1940, p. 19, Fig. 12B; Pl. 3, Fig. 7) as Papenfussiella 
lutea. LiInDAUER (1940, IV, No. 86) as Myriogloia lutea Lindr. sp. ined.; 
(1947, p. 553 as Papenfussiella lutea; 1957, p. 66) ibid. Moore (1948, p. 272, 
Pl. 8, Fig. 1) ibid. 

Plant arising from a small disc, 20-60 cm. tall, lubricous, more or 
less richly branched, yellowish or greenish-brown in colour, axis going 
blackish on drying; branches long and bearing scattered, short, side 
branchlets; main axis terete, 0.5-1.0 mm. dia., clothed with conspicu- 
ous assimilatory threads which may disappear at the very end of the 
season leaving a Chordaria-like plant; cells of medullary axial fila- 
ments 12-26 y dia., 5 times as long as broad, interwoven with rhizoidal 
filaments arising from basal cells of assimilatory threads; cells of 
rhizoids 5.5-8 u dia.; cortex of two kinds of assimilatory threads, (a) 
long filaments 1-1.5 mm., 10-15 u dia. at base and middle (becoming 
thinner at the very end above) 14.5-16.5 u, lower cells 1-114, middle 
cells 114-2 times as long as broad, cell contents less dense; (b) short 
filaments, 100-150 y long, often curved like a bow, consisting of 8-12 
cells with dense contents, 8-14 u. dia., 1-14, times as long as broad; 
unilocular sporangia sessile, borne at base of assimilatory filaments, 
65-82 u long by 30-35 u dia. 

In shallows and the sublittoral fringe. 


Type specimen: In herb. Bot. Mus., Univ. Lund; No. 837 isotype 
in herb. Lindauer, Auck. Univ. Bot. Dept. 


Type locality: Motu Maire at Paihia. 


228 Nova Hedwigia III, 2. Lindauer, Chapman 


Local distribution: Ahipara, Bay of Islands, Opononi, North 
Auckland and south to Stewart Island, Chatham Islands. Summer 
only. Endemic. 


2. Papenfussiella laxa Kyrın (Fig. 51) 

Kyrın (1940, p. 19, Fig. 11F; Tab. 2, Fig. 15). 

Plant arising from a small disc, 20-60 cm. tall, lubricous, more or 
less richly branched, greenish to olive-brown in colour; branches short 
or more frequently long, mostly simple, in larger specimens sometimes 
with scattered short side branches; main axis terete, 0.5-2.0 mm. dia., 
clothed with conspicuous assimilatory threads which may disappear 
at the very end of the season; cells of medullary axial filaments 
14-22 u dia., 3-5 times as long as broad, interwoven with rhizoidal 
filaments arising from basal cells of assimilatory threads; cells of 
rhizoidal filaments 7.5 u dia.; cortex of two kinds of assimilatory 
threads, (a) long filaments 1-1.75 mm. long, 25-30 u thick at base, 
becoming thinner above, 12-15 u dia., lower cells 0.5-1 times as long 
as broad, upper cells 1-1.5 times as long as broad; (b) short filaments 
not curved like a bow, consisting of 8-10 cells, 5.5-7 u dia., 1-1 4% times 
as long as broad; unilocular sporangia sessile, borne at base of as- 
similatory filaments, when mature 100-130 u long by 35-40 u dia. 

In pools and on rocks near L.W.M. 

This species is characterised by the very long side branches and the 
larger sporangia. It tends to be larger and coarser than P. lutea. It is 
important when determining species of Papenfussiella to ensure that 
only mature sporangia are measured. It is probable that this species 
also occurs in Australian waters, but unless care is exercised it could 
well be mistaken for P. lutea. All plants with relatively simple branches 
should be examined and the mature unilocular sporangia measured 
for confirmatory evidence. Where the two species overlap it is not 
impossible that there may be hybridization. 

Local distribution: Bay of Islands, Pihama, Oeo, Greymouth, 
Dunedin and elsewhere in South Island; apparently more frequent in 
the South Island. 

General distribution: South Africa. 


Tinoeladia Kyiin, 1940 
(Tinos, small; klados, branch.) 


Thallus with medulla composed of numerous axial filaments, not 
very closely attached to each other, and interwoven with thin rhizoids; 
between medulla and assimilatory threads there is a mass of repeatedly 
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branched radial threads; surface of thallus clothed with unbranched 
assimilatory threads; reproduction by unilocular sporangia; pluril- 
ocular sporangia unknown. 


Tinocladia novae-zelandiae Kyıın (Fig. 52) 


Kyun (1940, p. 34, Fig. 19A, B; Pl. 4, Fig. 11). Linpaver (1946, VIII, 
No. 182) as Tinocladia sp. incerta; (1946, IV, No. 204; 1947, p. 553; 1957, 
p. 66). 

Plants 8-40 cm. high, irregularly and fairly richly branched, 
1-2(-4 mm.) thick; branches often attenuate at base, brown in colour, 
very slimy and flaccid; medulla of numerous axial filaments, cells 
37.5-64 u x67-170 u long, interwoven with thin rhizoids with cells 
7.5-9. u x 86-134 u long; subcortex of radiating much branched threads 
with cells 9.3-18 u. dia., 4-51, times as long as broad; cortex of simple 
unbranched assimilatory threads incurved at apex, with cells 6-8 y dia. 
below and 2-4 times as long as broad, 9-11 dia. above and shorter, 
1-1.5 times as long as broad; unilocular sporangia sessile, borne at 
base of assimilators, 70-99 u long by 40-70 u. dia. 

Common locally in shallows and sublittoral fringe. Always sub- 
merged. Plants from the south are sometimes broader and more 
straggly but do not represent a separate species or variety. 

Type specimen: Herb. Bot. Mus., Univ. Lund. 

Type locality: Narrow Neck. 

Local distribution: Rangiputa, Bay of Islands, Matapouri, 
Anawhata, Takapuna, Narrow Neck Reef, Little Barrier, Taranaki, 
Moeraki, Wellington, Kaikoura, Dunedin (Green Is.), Shag Point, 
Stewart Is. Summer only. Endemic. 


Forma ramosissima form. nov. 


Plantis minoribus quam speciei, 5-12 cm. altis, profuse ramosis, ramo 
quoque ornato multitudine brevium ramulorum; structura eadem ac 
speciei, item mensura cellularum et corporum genitalium, quamvis spor- 
angia unilocularia possint esse ad 77 u lato. 

Plants smaller than the species, 5-12 cms. tall, richly branched, each 
branch beset with a mass of short branchlets; structure as for the 
species, likewise measurements of cells and reproductive bodies, though 
unilocular sporangia may be up to 77 u broad. 

Local distribution: Rangiputa, Pihama, Quarantine Is. Otago 
Harb. 

It is probable that ecological conditions are responsible for the 
development of this form and it is for this reason that the plants have 
not been assigned any higher status. 
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Cladosiphon KveEtz., 1843 
(Gr. klados, branch; siphon, a tube.) 


. Plants much branched, arising from small attachment discs; central 
part of axis very loose or more or less hollow, the outer part composed 
of more or less parenchymatously arranged cells, which are 4-8 times 
as long as broad; medullary filaments giving rise to shorter, more 
swollen cells which in turn bear cells carrying assimilators and spor- 
angia ; assimilators more or less uniform in height; unilocular sporangia 
at base of assimilators; plurilocular sporangia formed by modification 
of the upper parts of assimilators. 


KEY TO LOCAL SPECIES 


1. Unilocular sporangia clavate-obovate, assimilators of 


DIES 0 COS PNR RR ER C. vermicularis. 
Unilocular sporangia pear-shaped, assimilators 9-12 
CONS rn. AER Pee tees ES SIE Ree C. mooret. 


1. Cladosiphon vermicularis (J. Ac.) Kyrın (Fig. 52; Pl. VIII) 


Harvey (Ale. Aust. Exsicc. No. 91) as Mesogloia sp. AGARDH, J. G. 
(1880, pt. IV, p. 25) as Bactrophora vermicularis. Kuckuck (1929, p. 54, 
Fig. 63) as Castagnea vermicularis. Kyıın (1940, p. 30; Pl. 5, Fig. 12) as 
Cladosiphon vermicularis. 


Plants attached by a disc, up to 8 cms. or more long, lubricous, much 
branched, major branches apparently dichotomously branched, flexu- 
ous, gradually attenuate towards the apex, beset with frequent patent 
branchlets emerging laterally; axis and major branches tubular in 
section, consisting of 6-7 cell rows in cortex, cells of the interior rows 
being larger (33-44 u. wide) than those of the outer rows; in longitudinal 
section the threads are subparallel, simple and adherent, cells 5-8 
times longer than broad, becoming shorter towards the outside; outer- 
most layer consisting of shortened cells, bearing smaller cells that give 
rise to the assimilators; assimilators consisting of 25-30 cells, simple, 
lower cells cylindrical, 6-11 u dia. up to 21, times as long as broad, 
upper cells 11-16 u dia., moniliform, 1-114 times as long as broad, 
distinctly constricted at the dissepiments; unilocular sporangia cla- 
vato-obovate, 77-92 u long by 44-55 u. wide; plurilocular sporangia 
formed from ends of assimilators, arcuate-curved. 

Local distribution: Moeraki. 


General distribution: Australia, Tasmania. 
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2. Cladosiphon moorei CHAPM. sp. nov. (Fig. 53) 
CHAPMAN (1960, p. 3; Pl. 1; Fig. 3). 


Plants attached by a disc, up to 8 cms. long, lubricous, much 
branched, flexuous, more or less uniform in diameter, beset with 
occasional patent, sub-obtuse branchlets, attenuate at base, emerging 
laterally; axis and main branches tubular in section consisting of 
rows of subparallel, simple and loosely adherent cell rows, 16-22 u 
dia., 5-6 times longer than broad; outermost layer consisting of large 
cells, often furcately branched, bearing smaller ovoid cells that give 
rise to the assimilators and unilocular sporangia; assimilators simple, 
consisting of 9-11 cells, 6.5-10 u. wide, lower cells cylindrical 3-4 times 
as long as broad, upper cells shorter, 2-3 times as long as broad, 
scarcely constricted at the dissepiments; unilocular sporangia pear- 
shaped, 77-92 u long by 22-33 u. wide near apex, borne on a one-celled 
stalk or sessile; plurilocular sporangia not seen. 

This species differs from the preceding in the shorter assimilators 
without any terminal moniliform cells, the less compact axial zone 
and the pear-shaped (as distinct from clavato-obovate) unilocular 
sporangia. 

Type specimen: No.47696 Herb. Bot. Div.,D.S.I.R. NewZealand. 

Local distribution: Moeraki (Type locality). Endemic. 


Chordaria D. Ac., 1817 
(Chordaria, a cord or whip.) 


Erect shoots eylindrical, branched, gelatinous, attached by a small 
disc; axis solid or tubular; medulla of central axis not distinct, 
composed of parenchymatous, firm, closely packed cells; innermost 
cells elongate, cylindric-oblong, subcontiguous, intermingled with 
secondary narrower hyphae; cells towards the periphery shorter and 
thinner, outermost rotund; surface clothed with peripheral hairs with 
very gelatinous membranes, arising directly from outermost medullary 
cells, terminal cells often enlarged and swollen; occasional long phaeo- 
phycean hairs emerge from assimilatory layer; unilocular sporangia 
ellipsoid-oblong; plurilocular sporangia on the same plant. 


KEY TO LOCAL SPECIES 
1. Paraphyses and assimilators usually 2, rarely 3-celled C.dictyosiphon. 
Paraphyses and assimilators 4-5 celled ............. C. flagelliformis. 
1. Chordaria dictyosiphon (Harv.) Kuerz. (Fig. 53) 


Harvey (Alg. Austral. Exsicc. No. 97 as Cladosiphon dictyosiphon; 
No. 95 as C.chordaria; No. 96 as Cladosiphon sp.; 1858, I, Tab. 60, as 
Cladosiphon chordaria var. dictyosiphon). Kurrzına (1859, Vol. 9, Tab. 2, I) 
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as Chordaria dictyosiphon. J. AGarpu (1880, Pt. IV, p. 73) as Chordaria 
incurvata, non p. 72 as Ch.dictyosiphon. Laine (1927, p. 139) as Cladosiphon 
zostericola. Ky Lin (1940, p. 40, Fig. 21 C) as Chordaria dictyosiphon. LINDAUER 
(1946, VIII, No. 183; 1947, p.553; 1957, p. 66) ibid. Lucas (1928, p. 14) as 
Chordaria cladosiphon. 


Mature frond blackish, subcompressed, tubulose, very slimy, up to 
23 cm. long, flaccid, lower part densely branched; branches 10-15 cm. 
long, attenuate and patent at base, usually simple, incurved above, 
increasing in thickness towards apex, then abruptly attenuate to 
apex; branches arranged almost in a secund fashion; branchlets when 
present on branches also tend to curve inwards; main axis sub- 
compressed, solid or tubular, innermost layer consisting of long, 
flexuous, intertwined threads, 8-9 u. dia., curved, arranged without 
any order and ramifying through the central hollow from side to side; 
cells of innermost pseudo-parenchymatous layer 13-33 u, wall 3.3- 
4.4 u thick; cells towards the periphery becoming smaller, the outer- 
most cells being oblong-rotund, 13-16.5x16.5-22 u; thallus clothed 
with peripheral assimilators, one to two cells long, subclavate or 
cylindrical, sometimes subdivided by vertical walls, subclavate as- 
similators 39-42 u long, 12 u dia. at apex; cylindrical paraphyses 
6.5-7.5 u. dia., usually two-celled; typical phaeophycean hairs with 
intercalary meristem scattered over thallus; unilocular sporangia 
elliptic-oblong, sessile, 15.5x 25-37 u long; plurilocular sporangia uni- 
seriate on a 1-celled pedicel. 

The subdivisions of the cell or cells of the assimilators gives the 
appearance of plurilocular sporangia and this accounts for the pictures 
in both KUETZING and AGARDH. 

Grows in the lower littoral, often associated with Hormosira, 
summer— winter (best February— April); emerges at every low tide; 
more common on muddy shores. 

Local distribution: Pihama, Kaikoura, Banks Peninsula, 
Stewart Islands, Chatham Islands. 

General distribution: Australia, Tasmania. 


2. Chordaria flagelliformis (MUELLER) C. Ac. (Fig. 54) 


MUELLER (1771, Pl. 650) as Fucus flagelliformis. TURNER (1809, Tab. 85) 
ibid. AGARDH, C. (1817, p. 12) as Chordaria flagelliformis. Harvey (1844, I, 
p. 180; 1852, p. 123). Acarpn, J. (1848, I, p. 66). Kuretzine (1858, VIII, 
T. 11, Fig. 1). Hooker (1867, II, p. 660). Crovan (1867, p. 166, Pl. 26, 
No. 169). Farrow (1881, p. 83). Acarpu, J. (1880, p. 64, Tab. 3, Fig. 1). 
Harıor (1889, p. 40). Reinke (1889, p. 58, Pl. 39, Figs. 1-7). KJELLMAN 
(1890, p. 36, Fig. 8a). SETcHELL et GARDNER (1903, p. 250; 1925, p. 572, 
Pl. 39, Fig. 44). Laine (1909, p. 497). SKoOTTSBERG (1921, p. 26). NEWTON 
(1931, p. 146). Fritsch (1945, pp. 82, 84, Fig. 22, À, D, E, C). Segawa (1956, 
p. 32, Pl. 17, No. 148). Taytor (1957, p. 148, Pl. 12, Fig. 6; Pl. 14, Fig. 4) 
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Plants moderately large, 2-5 (-7) dem. long, solitary, more rarely 
gregarious, very dark brown; solid main axis arising from a disc-like 
holdfast; plants firm in texture but slippery; main axis and principal 
branches 0.3-1.5 mm. dia., the branching widely lateral from a 
relatively short and usually simple axis, the upper branches longer 
than those near the base, the uppermost often greatly exceeding the 
main axis; the longer branches sometimes bearing a few short branches 
of the second order; innermost layer of axis consisting of long, flexu- 
ous, inter-twined threads; cells of the parenchymatous outer zone 
becoming smaller towards the periphery; assimilatory filaments 4-7 
(-10) cells long, clavate, the upper cells becoming progressively 
shorter, the terminal cell being swollen, 10-16 u dia.; colourless hairs 
with basal intercalary meristem scattered through assimilators; unil- 
ocular sporangia pyriform or elongate-oval, 55-100 y long by 20-38 u dia. 

Local distribution: Kaka Pt. (Otago), Chatham Is. (Probably 
also elsewhere in Southland, Otago and in Stewart Is.). 

General distribution: Widespread in temperate waters of North 
Atlantic and North Pacific. 

A number of different forms have been described for the species 
but there is insufficient material so far collected from New Zealand to 
determine whether more than one form is represented. The anatomical 
differences between this species and C.dictyosiphon are shown in the 
illustrations (Figs. 53, 54). Although the early references have been 
ascribed to this species, in view of the fact that it is apparently rare, 
they may refer to C.dictyosiphon. 


Caepidium J. Ac., 1880 
(Caepedes—a foot.) 


Thallus dimorphic, consisting of prostrate, flattened, branched, 
lobed fronds, dichotomo-pinnately subdivided, imbricately arranged, 
from which thread-like branched filaments arise; prostrate thallus 
growing by means of an apical meristem; erect fertile branches arising 
from upturned apothecium-like discs at ends of prostrate thallus, 
composed of central rows of cells clothed laterally with dense hairs 
and bearing unilocular sporangia; plurilocular reproductive organs 
formed on wart or bladder-like structures developed from the creeping 
thallus. 

1. Caepidium antarcticum J. Ac. (Fig. 55) 

J. AGARDH (1880, Pt. 4, p. 60). Harior (1889, p. 52). SKOTTSBERG (1907, 
p. 40, Figs. 36-47) also (1921, p. 27, Fig. 12). OLTMANNS (1922 22a Rico: 
314, 1-5). Kyıın (1940, p. 42). Levrine (1945, p. 9). Fritsch (1945, p. 86, 
Fig. 23E-H). Linpaver (1947, p. 554; 1957, p. 66). 
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Erect fronds small, Chordaria-like, bright golden-brown when young, 
darkening to reddish-brown later, up to 16 cm. long, usually shorter, 
arising from a dichotomously or irregularly branched, prostrate 
flattened frond which also produces Colpomenia-like bladders; young 
prostrate thallus a small disc with an outer epidermal layer and an 
inner region of large thin-walled cells, margin rounded or irregular; 
further growth gives rise to a compact cushion from which branches 
extend over the substrate, branches grow by means of an apical 
meristem and broaden to 2-3 mm., new branches frequently being 
superimposed upon the older ones; consistency infirm; branches with 
central elongated, cylindrical cells, a cortical region of rounded angular 
cells with an epidermal layer of small cells densely packed with 
plastids; increase in thickness takes place through the activity of cells 
in the epidermis; ends of prostrate shoots eventually swell and turn 
up and a small cup-shaped depression is formed from which the erect 
Chordaria-like filament emerges, up to 16 cm. long, constricted at base 
to 0.5 mm. dia., broadening above to 1.5 mm.; with numerous lateral 
branches up to 3.5 cm. long, very thin, centre composed of regularly 
arranged rows of cells with cross walls thinner than the longitudinal 
walls, sometimes becoming hollow with age; cortical cells shorter and 
broader, outermost ones giving rise to a group of erect, simple hairs 
circa 75 u long, 3-4 cells long, 15-18 u dia., the terminal cell eventually 
becoming swollen and rounded and filled with dense chromoplasts; 
scattered among the assimilators are occasional long hair-like threads 
poor in plastids; unilocular sporangia 9-18 u x 28-45 u, sessile, formed 
among assimilators; prostrate branches also swelling, becoming hollow 
and forming Colpomenia-like bladders up to 1 cm dia., irregularly 
rounded, composed of large angular cortical cells and a regularly 
arranged, small-celled, assimilatory epidermis, which becomes covered 
with plurilocular sporangia and paraphyses in large irregular sori with 
occasional deeply sunk hairs; plurilocular sporangia 5-10 u wide, 37 u. 
long, sessile, occasional large cells 40 u long x 5-10 u wide, filled with 
dark brown contents or else empty, interspersed with sporangia and 
paraphyses; scattered, single phaeophycean hairs also occur, each 
arising from a deep pit. Horizontal thalli in the winter with bladders, 
erect fronds in summer. 

Local distribution: Campbell Is., in littoral rock pools. 

General distribution: Fuegia, Falkland Is., South Georgia, 
Kerguelen. 

SPERMATOCHNACEAE 

Thallus erect, irregularly or less frequently dichotomously branched, 

cartilagino-gelatinous in texture, solid or bollow when mature; thallus 
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composed of a central axis of one to many filaments, growing in length 
by means of a single apical cell; primary cells cut off radially from the 
central medullary threads giving rise to whorls of rudimentary or well- 
developed primary assimilatory filaments; secondary assimilatory 
threads or paraphyses may be present or absent; unilocular sporangia 
pear-shaped, borne at the base of the paraphyses; plurilocular spor- 
angia filiform, uniseriate, occasionally cells in the centre of the spor- 
angium divided by a single oblique to vertical wall. 


Nemacystus Der». et Sor., 1850 
(Nema, a thread; cystus, bladder.) 


Thallus irregularly or more or less dichotomously branched, solid 
or hollow; thallus with a single, central axial filament, readily visible 
at least in the younger parts; axial filament gives rise to mass of 
simple primary or secondary assimilatory threads clothing plant; basal 
cells of assimilatory threads giving rise to cortical cells interwoven 
with short rhizoidal filaments; unilocular and plurilocular sporangia 
on same plants; unilocular sporangia borne at base of assimilatory 
threads; plurilocular sporangia borne on little-branched, shoot 
systems growing out directly from cortical cells and surrounded by 
assimilatory threads. 


Nemacystus novae-zelandiae KYLIN (Fig. 56) 


Kyrın (1940, p. 48, Fig. 26C-D, Tab. 8, Fig. 20). Linpaver (1947, p. 554; 
1957, p. 65). 

Plants small, 4-8 cm. high, thread-like, up to 0.5 mm. thick, solid, 
irregularly and sparsely, more rarely richly, branched; thallus com- 
posed of a single medullary filament giving rise to secondary filaments 
of very large cells 33-55 u. wide; apex of medullary filament composed 
of almost quadratic cells with primary assimilators arising from each 
cell, incurved, with cells 1-2 times as long as broad; older part of plant 
clothed with assimilatory threads 10-15 y dia., cells at base 3 times as 
long as broad, narrow, cylindrical, increasing in diameter above and 
becoming barrel-shaped and 2 times as long as broad; phaeophycean 
hairs interspersed with assimilatory threads, extending beyond them, 
and with basal intercalary growth; plurilocular sporangia uniseriate, 
sessile or more frequently pedicellate, 2-3 in a group arising from the 
epidermal cells; plurilocular sporangia 5.5-6.5 4 in diameter; unilocular 
sporangia not seen; epiphytic on Sargassum and Carpophyllum. 

In the genus both types of sporangia are said to be borne on the 
same plant. In this event the plurilocular sporangia are likely to re- 
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present an accessory means of reproduction, and it may be anticipated 
that the swarmers from the unilocular sporangia give rise to some 
form of dwarf gametophyte. 

Type specimen: Herb. Bot., Mus., Univ. Lund. 

~Type locality: Waiheke. 

Local distribution: Waiheke on Sargassum sinclairii; Russell on 
S.spinuligerum; Shakespeare Bay, Orewa on Carpophyllum. Endemic. 

The thin threads of this species can easily be overlooked and it 
probably has a wider distribution. 


SPLACHNIDIACEAE 


Thallus erect, cylindrical, irregularly or pinnately branched with 
radiating branches, cartilaginous, hollow with fluid within; growth by 
apical cells of main axial filaments at apices of main axis and branches; 
peripheral cells forming a compact cortex, paraphyses lacking; two 
outer layers of cortex of cubical cells with 2-3 layers of irregularly 
arranged, polygonal to ovate larger cells; unilocular sporangia in sori, 
sunk in conceptacles in the thallus with typical phaeophycean hairs 
just within the ostiole; microscopic sexual (?) generation of branched 
filaments. 


Splachnidium Grev., 1830 
(Diagnosis as for the family [Splachnos, viscera].) 


Splachnidium rugosum (L.) Grev. (Fig. 57) 


Linnaeus (1767, p. 311) as Ulva tubulosa ramosa rugosa. TURNER (1808 
—1819, III, p. 118, Pl.185) as Fucus rugosus. C. AGARDH (1824, p. 280) ıbıd. 
GREVILLE (1830, p. XXXVI) as Splachnidium rugosum. RicHArD (1832, 
p- 141) as Fucus rugosus. Harvey (1838, p. 394) as Splanchnidium; (Alg. 
Austr. Exsicc., No. 45); 1855b, II, p. 215) as Splachnidium; also (1858, I, 
PI. 14) ibid. Sunr (1840, p.275) as Dumontia rugosa. KUETZING (1843, p.350; 
1849, p. 585; 1860, X, p. 4, Pl. 8, Fig. 1) as Splachnidium rugosum. HooKER 
et Harvey (1845, p. 528) ıbid. J. AGarDH (1848, I, p. 186; 1877, p. 7, No. 64) 
ibid. Hooker (1867, II, p. 653) ıbid. Laine (1885, p. 309, Pl. X, Fig. 7; 1892, 
XXV, pp. 288-289; 1899, p. 65, 1926, p. 140) ıbid. De Tont (1895,15 
p. 223) ibid. Mircnezz et Wuittine (1892, I, pp. 1-9, Pls. I-II) ibid. 
Murray (1895, p. 70, Fig. 11) ibid. Rok (1916, Vol. 62, p. 400) ibid. Skorts- 
BERG (1920, XIV, pp. 277-287, Figs. 1-5) ibid. OLtmanns (1904, p. 376; 
1922, pp. 48-49, Figs. 342-343) ibid. Kuckuck (1929, p. 77) ibid. TILDEN 
(1935, p. 309, Fig. 159) ibid. Lucas (1936, p. 83) ibid. May (1939, p. 206) 
ıbid. LiINDAUER (1939, II, No. 30; 1947, p. 554; 1957, p. 67) ibid. Kyuın 
(1940, p. 55) ibid. Levrine (1941, p. 624) ibid. Fritsch (1945, II, p. 95, 
Fig. 29) ibid. Moore (1948, p. 272, Pl. 8, Fig. 2) ibid. Hopkins (1950, p. 1) 
ibid. 

Plant 8-20 em. long, attached by a small conical dise composed of 
a mass of closely interwoven, branched, horizontal hyphae, one to six 
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(usually 4) erect axes arising from the same dise; plants pale olive 
brown when young becoming dark brown with age; main axis branch- 
ed on all sides irregularly or pinnately, axis and branches truncate, 
mucilaginous, apices very obtuse, branches slightly constricted at the 
base; near disc horizontal filaments of two types—(a) wide columns 
branching in any direction, cells with dense contents, (b) narrow 
hyphae with longer cells and less dense contents; from (a) type fila- 
ments arise the main erect axial threads which branch dichotomously 
and reunite to give a network; cells of axial threads give rise to down- 
growing, twining rhizoids, which occasionally branch dichotomously ; 
epidermal layer of more or less quadratic cells with another regular 
layer beneath followed by 2-3 layers of larger, irregularly arranged 
cells, numerous unbranched hairs with intercalary growth produced 
from meristematic region, meristem apical, consisting of end cells of 
axial filaments and their youngest branches; unilocular sporangia 
borne in conceptacles 0.65 mm. dia., sunk in thallus; wall of concep- 
tacles of 2-3 layers of cells rounded in surface view, elongate in sec- 
tion; simple hairs extend out from ostiole; conceptacles with numerous 
sporangia, 195 u long and 43 u av. dia., giving rise to 500-600 zoo- 
spores; zoospores germinate to give a microscopic gametophyte (?) 
generation of branched threads composed of cells 21 u x12 u av. dia., 
becoming longer at the ends; no organs of reproduction on these plants 
yet observed. 

The systematic position of this family has caused some difficulty in 
the past. SKOTTSBERG (1920) placed it in the Chordariaceae because of 
the similarity of the hairs to those of Chordaria and Leathesia; KYLIN 
(1940) and Kuckuck (1929) considered that the differences were such 
as to warrant a separate family. 

Local distribution: Almost everywhere (including Chatham Is. 
and Stewart Is.), mid-tide to low water; spring to autumn in the 
north, all the year in the south. 

General distribution: S.Africa, St. Pauls Is., New Amsterdam, 
Juan Fernandez, San Felix, Australia. 


NOTHEIACEAE 


Fronds undifferentiated, simple, very rarely branched but with 
secondary plants arising in conceptacles of older plants; growing point 
consisting of a group of three apical cells, giving rise to filaments near 
apex, soon becoming compacted into pseudoparenchyma of medulla, 
cortex and peripheral layers by cell divisions; conceptacles scattered 
over entire frond, heterosporous; macroswarmers giving rise to dwarf 
ectocarpoid generation. 
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Notheia Harvey, 1854 
(Gr. Nothos = a spurious thing.) 


Parasitic thallus on Hormosira banksii, filiform, apparently ir- 
regularly branched, solid; conceptacles spherical, scattered over whole 
frond, embedded within the cortical layer, opening superficially by a 
pore; heterosporous; megasporangia containing eight motile swarmers, 
microsporangia not so common, borne in same conceptacle and arising 
directly from the cells of lining; paranemata simple; macroswarmers 
germinating to dwarf, branched, filamentous thallus reproducing by 
swarmers produced singly per cell. 


Notheia anomala Harv. (Fig. 71) 


Harvey (1854, p. 534; 1855b, II, p. 216, 109A, Figs. 1-5; 1860b, II, 
p. 287;.1862, IV, Pl. 213). Kuerzıne (1860, X, 1, Pl. 2, Fig. 2) Hooker 
(1867, II, p. 653). Harvey et Barney (1874, XVII, p. 157-158, Tab. 9, 
Figs. 3-6). AGARDH, J. (1877, p. 7). Laine (1885, p. 308; 1889, p. 66; 1926, 
p. 142). Mircuezz (1893, pp. 36-37, Pl. XI, Figs. 5-8). De Toni (1895, III, 
p. 224). GruBER (1896, 38, p. 6). Barton, E.S. (1899, pp. 417-425). 
Wiırrıams, M.M. (1923, p. 634-646). TıLden, J. (1935, p. 311, Fig. 159 
d-f). Lucas (1936, p. 82, Fig. 48). May, V. (1939, p. 206). Frirscx (1945, 
p. 344, Fig. 124B, E). Linpaver (1940, Fasc. III, No. 57; 1947, p. 563). 
NIZAMUDDIN et WOoMERSLEY (1960, p. 673). 

Frond parasitic, growing from receptacles of Hormosira banksit, 
7-20 mm. long, up to 1-144 mm. in diameter, usually simple, appa- 
rently becoming multifariously pinnately branched and bushy, but 
branches with constricted bases really being new plants springing from 
a conceptacle of the older plant, true branches with no constriction at 
base; main parent plant cylindrical with each of the secondary plants 
linear-fusiform, much attenuated at the insertion and tapering to the 
apex; colour, when fresh, pale or dark brown or yellowish olive, dark, 
almost black, when dry; texture cartilaginous to coriacious when 
fresh, brittle when dry; thallus solid, composed of three layers: the 
outer epidermis of sub-horizontal, parallel, radiating, slender, brown- 
coloured filaments, the middle cortical layer of longitudinal inter- 
woven filaments, the central medulla cells showing thick, long, 
mucilaginous walls; apex consists of a group of three cells; concep- 
tacles and cryptostomata abundantly scattered over all parts of the 
thallus, embedded in the cortex, opening to the exterior by an ostiole; 
cryptostomata may have tufts of hairs protruding through the ostiole; 
conceptacles heterosporangiate, but microsporangia not common; 
megasporangia linear, oblong, with 8 megaswarmers in each, 75 u long 
and 204 broad; microsporangia arise directly from cells of lining layer of 
the conceptacle, 55 y long and 15u broad; paranemata simple, copious. 
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This unique parasitic Australasian plant was first collected on the 
United States Exploring Expedition under Captain Wilkes and was 
described by BaıLey and Harvey in the Cryptogamic Botany section 
Vol. XVII of that voyage which was not published until 1874. A prior 
description was published by Harvey in 1855 in Flora Novae Zelan- 
diae Vol. II p. 216, together with illustrations, and this must be taken 
as the type description. The plant is found in localities where Hormo- 
sıra grows in intertidal pools and does not seem to favour positions 
where the Hormosira is exposed for any length of time. Periodically 
the parasite disappears from a pool in which it has been known 
formerly. It is commonest and relatively abundant in summer months. 
The plant has no flotation mechanism, being floated about on the host 
Hormosira. MircnEeLL (1893) records Xiphophora as a host, but this is 
unknown for New Zealand. 

The plant is probably only semiparasitic since it possesses its own 
pigmentation but absorbs some of its food at least from the host. It 
has no definite holdfast but a haustorium-like organ which consists of 
elongate cells penetrating between the cortical cells of the host. 
Barton (1899) gives one of the best accounts of the attachment of 
Notheia to its host. The megaspore apparently divides on the surface 
of the host and throws out a delicate septate filament which pene- 
trates between the host cells and branches in every direction forming 
a loose network between the cells of the host without actually pene- 
trating the walls of the host cells. A small cushion of Notheia tissue 
forms inside the host and sends a shoot to the exterior, the host thallus 
cells then dividing actively and swelling up around the base of the 
plant. Rhizoids penetrate between the cells of the host forming “knots 
of irregularly shaped cells with long thin proliferations running in all 
directions.” 

Nizamuppin and WomErsLey (1960) have demonstrated that this 
alga, formerly placed in the Fucales, really belongs to the Hetero- 
generatae with affinities in the Chordariales, possibly to either 
Spermatochnus or Splachnidium. The principal discovery was that the 
so-called ova are motile and that therefore the plant produces macro- 
and microswarmers. Reduction division takes place (2n + 26-30) and 
the macroswarmer gives rise to what is probably a female ectocarpoid 
gametophyte that grows inside the parent conceptacle (see above). 
New plants arise in these conceptacles (and hence are not branches) 
presumably from either gametes or as vegetative buds, but which has 
yet to be determined. 

Type locality: First collected by Capt. Wırkes’ U.S. Exploring 
Expedition (1838-1842) at Bay of Islands. There are two specimens 
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on the sheet, one with no locality and no recognizable quantity of 
Hormosira. The other specimen from the Bay of Islands must there- 
fore be regarded as the type. 

Type specimen: Lodged in the Trinity College, Dublin, her- 
barium. 

Local distribution: Throughout N.Z., Stewart Island, Chatham 
Is., wherever host plant is present. 

General distribution: N.Z.; Australia; Tasmania. 


ORDER VI—SPOROCHNALES SıauvaAczaAu, 1926 


Morphological alternation heteromorphic; sporophyte macroscopic, 
highly specialized, with trichothallic growth of a unique type and a 
parenchymatous structure resulting from the coalescing of downward- 
growing filaments from a meristematic plate; sporangia solely unil- 
ocular, arranged in typical swollen areas (receptacles); gametophyte 
microscopic, ectocarpoid, oogamous, monoecious or dicecious. 


SPOROCHNACEAE 


Thallus filiform or complanate and narrow, branching pinnate, 
racemose, umbellate (not in N.Z.), whorled or subdichotomous, each 
branch, whether of limited or unlimited growth terminating in a tuft 
of free, unbranched assimilatory hairs playing no part in thallus 
formation; structure in longitudinal section showing a number of 
longitudinal rows of cells, the central elongate and colourless, the 
peripheral shorter and coloured; growth by division of a single inter- 
calary cell (lying beneath an assimilatory hair) which, dividing 
longitudinally, forms a broadening horizontal meristematic plate from 
which downwardly growing filaments unite and constitute the thallus; 
chromatophores discoid; unilocular sporangia borne laterally on 
branched paranemata, densely, radially arranged around the axis of 
the soral area (receptacle)*) and aggregated into compact fertile 
structures of a distinctive form. 

When collected all species should be placed immediately in a bucket 
of water; if mixed with other seaweeds in a bag they become dis- 
coloured. 


KEY TO LOCAL GENERA 


1. Receptacles terminal on the branches, immediately 
below the ultimate tultiol hassen ar De 


*) The axis of the soral area alone should be referred to as the receptacle, 
but the name is loosely applied to include the paranemata and sporangia. 
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Receptacles subterminal resembling the spike of a bull- 


rush, on coarse, horse-hair-like filaments .......... Perithalia. 
2. Receptacles conoid or mitriform on coarse, complanate 
Michovomous plants ET TREE EN Carpomitra. 
Receptacles cylindrical, globose, oval or clavate on deli- 
cate, filiform orscoarse plantsk «oi Sei nn een ak 
3. Plants delicate, filiform, branching alternate or pinnate Sporochnus. 
Plants coarse, branching whorled .................. Perisporochnus. 


Sporochnus C. Acarnu, 1817 
(Gr. spora, a seed; chnoos, wool.) 


Sporophyte erect, solid, filiform, main axis percurrent, flexible, more 
or less subpinnately decompound, not distichous, branches of unlimited 
growth alternate, long spreading; branches of limited growth short, 
more or less patent, later fertile; receptacles basal or terminal on the 
short branchlets of limited growth, cylindrical clavate or globose, 
pedicellate or sessile, bearing a tuft of hairs or a style surmounted by 
a terminal tuft. 


KEY TO LOCAL SPECIES 


1. Receptacles terminally rostrate, rostrum bearing a tuft 
OMIA Pen RE Ne Re Sans NN ee ere 3% 
Receptacles terminally blunt, ending in a tuft of hairs 2. 
. Receptacles obovate-ellipsoidal, very shortly pedicellate S. pedunculatus. 
Receptacles cylindrical, with very long, slender pedicels ‚S.moorei. 
3. Receptacles oval to cylindrical with additional Peri- 


iw) 


thalia-like receptacles on the penultimate rachides .. S.elsiae. 
Receptacles without additional Perithalia-like recep- 
ACLS LRGs Creve rae tA UL Nake See LE Ie RIAL AS ES SS. stylosus. 


1. Sporochnus stylosus Harv. (Fig. 58) 


Harvey (1855b, II, p. 216, Pl. 109B, Figs. 1-4). Hooker (1867, II, 
p. 654). De Tonı (1895, III, p. 384). Larne (1926, p. 140). Tavıor (1945, 
p. 106, Pl. 2, Figs. 12-17: Pl. 17, Fig. 1) as S.rostratus n.sp. LINnDAUER (1946, 
IX, No. 206; 1947, p. 555). 

Thallus up to 60 cm. high, light olive-brown when fresh, greenish 
on exposure, pyramidal in outline, filiform, delicate, axis percurrent, 
about 500 y in diameter, basally stupose, arising from a small, encrust- 
ing disc, single axis normally alternately branched almost from the 
base, branches narrower, about 400 y in diameter at point of insertion, 
decreasing in diameter distally and ending in a fine filament 80-100 u 
wide, plumed by a pencil of fine hairs up to 7 mm. long; branches 
bearing reproductive organs borne on special, sometimes twinned, 
short, close-set, alternate branchlets from 1.5-7 mm. long, crowned 
with a conspicuous tuft of hairs up to 6 mm. long; receptacles up to 
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400 u in diameter, usually situated at or very close to the point of 
insertion of the branchlet so as to appear sessile or subsessile, length 
of receptable very variable, from 0.5-3 mm., sometimes attenuated 
upwards and vanishing in the terminal rostrum or style-like process 
which may be up to 3 mm. long; paranemata branched, narrowly 
clavate, with swollen, sub-globose or broadly pyriform apical cell, up 
to 20 u. wide, bearing laterally 1-several ellipsoidal to subcylindrical 
unilocular sporangia 20-30 y long and 7-13 p in diameter. 

Average measurements have been given taken from a study of many 
specimens. The quoting of exact measurements so far as the fertile 
branchlets are concerned may be very misleading, and it seems that 
relative proportions of the organs concerned are of more importance 
than the actual dimensions. 

The plant is often more complexly branched below, especially in 
old specimens, or if the main axis has been truncated, when lateral 
branches develop profusely. In such plants branching is 2(—3) pinnate, 
the branches often patent and of unequal length, the general outline 
of the plant then being oblong, and not pyramidal as normal. 

Sub-littoral on rocks and dead bivalve shells; in Stewart Island in 
dense masses a metre below low-water mark. More or less plentiful in 
suitable situations from October to March. Mostly southern. 

Local distribution: Auckland: Long Bay, drift, coll. Jane TRE- 
VARTHEN in September; Narrow Neck, drift, coll. VIvIENNE DELLOW 
in October; Cheltenham Beach, drift, coll. NeıL BurtLer, in Novem- 
ber; Cook Strait; Island Bay, Lyall Bay, drift; Kaikoura; Moeraki, 
drift; Otago; Stewart Island; Chatham Islands. 

General distribution: Equador, New Zealand. 


2. Sporochnus pedunculatus (Hups.) C. AG. (Fig. 59) 


Hupson (1762, p. 587) as Fucus pedunculatus. C. AGARDH (1820, I, p. 149) 
as Sporochnus pedunculatus. J. AGARDH (1848, I, p. 174) ibid. KuUETzING 
(1849, p. 568; 1859, IX, Pl. 82, Fig. 1) ibid. Hauck (1885, p. 383, Fig. 165) 
ibid. De Tonı (1895, III, p. 380) ibid. OLtmanns (1904, I, p. 391, Fig. 240) 
ibid. NEWTON (1931, p. 136, Fig. 82) ibid. Lucas (1936, p. 100) ibid. Linp- 
AUER (1946, VII, No. 162; 1947, p. 554) ibid. 


Thallus up to 30 cm. high, generally much less, rich olive-brown, 
darker in the water than other local species, outline pyramidal, axis 
percurrent, wiry, up to 400 u wide, densely alternately pinnate almost 
from the base, with close-set filamentous branches, half as wide as 
axis, and in the vegetative state bearing very short alternate ramuli 
80 & wide, and 0.5-1 mm. long, each with a terminal plume of hairs 
up to 3 mm. (usually 1-2 mm.) long; when fertile, receptacular area 
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clavate—ellipsoid or obovoid, about 400 » wide at the upper end, 
500-800 u long, leaving a basal peduncle; unilocular sporangia 
17.5-19.6 u. long and 11.2-12.6 u diameter. 

This plant is more virgate than the previous species and the branches 
are more densely clothed with the almost minute receptacles. 

Local distribution: Pihama, Taranaki, first collected by Mrs. 
Ersıe LiNDAUER. As yet not recorded from other localities in New 
Zealand. When present, extremely plentiful in the drift during January, 
and disappearing by March. Does not appear every year. 

General distribution: Eastern Atlantic, Mediterranean, Sou- 
thern Australia, New Zealand. 


3. Sporochnus moorei Hary. (Fig. 59) 


(Named after CHARLES MOORE, one time curator of Sydney Botanic 
Gardens.) 

Harvey (1858, I, Pl. 19). Kuerzıne (1859, IX, p. 35, Pl. 85, Fig. 1). 
De Toni (1895, III, p. 383). May (1939, p. 97). LinpauER (1946, X, No. 234; 
1947, p. 554). 

Thallus up to 50 cm. high, rich olive-brown, arising from a stupose 
attachment-organ, stipe basally stupose, thallus filamentous, very 
lax and slender, outline pyramidal, main axis percurrent, 600 u. in dia- 
meter at base, 1-pinnate above, 2-pinnate below, branching almost 
from the stipe; branches half as wide as axis, long and straggly below, 
alternate, much more distantly inserted than in S.stylosus, becoming 
narrow terminally, terminating in a dense, conspicuous tuft of hairs 
up to 7 mm. long; vegetative ramuli bearing similar terminal plumes 
of long, filamentous hairs, 200 u in diameter, up to 1 cm. long, altern- 
ately and regularly, but somewhat distantly spaced; fertile ramuli 
bearing distally a cylindrical, somewhat proximally attenuated re- 
ceptacle, up to 4 mm. long and 0.5 mm. in diameter, the remaining 
lower portion of the ramulus acting as a long, slender pedicel; para- 
nemata packed densely around the axis in the location of the recept- 
acle, 115 u high, clavate, somewhat branched, the apical cell very 
conspicuous, subglobose; unilocular sporangia oblong-clavate, sessile, 
40 u long and 10-13 u in diameter, placed laterally on the paranemata. 

This is a much more massive plant than S.stylosus or than the even 
more delicate S.pedunculatus. Although the finer structures of all 
species of this genus are extremely fragile, and drop off after the 
period of fertility, the main rachides are cartilaginous and wiry, when 
denuded becoming stiff and straw-coloured and when found in that 
state in the drift somewhat difficult to identify. 
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Sublittoral. In favourable seasons plentiful in the drift in its 
particular habitat, generally associated with the much less abundant 
S.pedunculatus. Very sporadic. January to March. 

Local distribution: Pihama, Taranaki; Motiti Is., Bay of Plenty. 

"General distribution Australia, New Zealand. 


4. Sporochnus elsieae LINDAUER (Fig. 6; plate V) 
LINDAUER (1961, p. 170, Fig. 6). 


Frond up to 50 em. high, oblong, dark sepia to olive-green, 1-pinnate 
above, 2-(3-) pinnate below, long and loosely branched almost from 
the very base of the percurrent axis which is 0.5 mm. wide, tapering 
gradually upwards, and bearing at the tip a fine tuft of assimilative 
filaments each up to 4 mm. long and 13-23 u wide, branches slightly 
narrower, 0.4 mm. in diameter, irregularly spaced, the lower almost 
as long as the axis, the upper shorter; branchlets short, irregularly 
placed, more numerous, 330 u wide at point of insertion, tapering up- 
wards to 260 & wide near tip, bearing over almost their entire length 
many short, lateral ramuli about 2.5 mm. long and 150 u in diameter 
which, when mature, develop specialized sterile or fertile receptacles, 
oval to cylindrical, 0.4-1 mm. long and 360 4 wide, usually pedicellate, 
more rarely sessile, on stalks up to 0.5 mm. long and 26.5 y wide, the 
distal portion of receptacle always terminating in a straight rostrum 
up to 1 mm. long and 0.56 u wide, the apex crowned by a soft tuft of 
assimilatory filaments 1 mm. long and 13-23 u wide; both kinds of 
receptacle containing dense clusters of closely compact, horizontal, 
somewhat dichotomously branched, narrow-clavate paranemata 145 u 
high, with a broadly-clavate to globose terminal cell 16-20 y in dia- 
meter; unilocular sporangia oval, clavate or cylindrical, 25-40 u high 
and 7-13 u wide, sessile on the paranemata. 

The plant shows closest affinity with S.stylosus, having rostrate 
receptacles; it differs, however, in the bi-pinnate branching of the 
lower pinnae, in which respect it agrees with narrow specimens of 
S.moorei which, however, is much more regularly branched and lacks 
rostra to the receptacles and has larger tufts of assimilatory filaments. 
The branching also bears a resemblance to that of S.radiciformis of 
Australia and Tasmania, but our plant is not so coarse and the type 
of receptable is also different. In S.radiciformis receptacles are also 
borne on the primary branches. 

The most remarkable feature of the plant, however, is the series of 
bullrush-like receptacles along the axes of the branchlets, a feature 
so far observed only in Perithalia. The receptacles, both kinds, are 
borne only on branchlets of the last order. 
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Named for my wife Eısıe, who for many years has assisted me 
continuously with my algological work, and who has made some of my 
most interesting discoveries. 

Type specimen: No. 4870. Herb. Lindauer, in Bot. Dept. Auck. 
Univ. 

Distribution: On stones in the upper sublittoral at Rosa Is., 
Pegasus (type locality) and elsewhere in Stewart Island, from Novem- 
ber to February. Endemic. 


Carpomitra Kurrzıng, 1842 
(Gr. karpos, fruit; mitra, a head-dress.) 


Sporophyte of moderate size; filiform, linear or compressed, solid, 
alternately or subdichotomously divided, segments costate and ending 
in a tuft of hairs; structure of a medulla of large, elongated cells and 
a cortex of a single layer of minute, coloured isodiametric cells; when 
mature segment tips, just below the tuft of hairs, become inflated into 
an ‘“‘annular swelling” and immediately below this a conoid or mitri- 
form swollen area (receptacle) of densely cellular structure gives rise, 
from its superficial cells, to branched paranemata with large, closely 
appressed, terminal cells; unilocular sporangia cylindrico-ellipsoidal, 
pedicellate, lateral on the whorled paranemata; gametophyte minute, 
ectocarpoid, moncecious. 

Growth as in Sporochnus, but the tissues derived directly from the 
meristem of the erect, unbranched primary filament are restricted to 
the formation of the central core, or rib, while the complanate areas 
(alae) on both sides of the midrib are formed by periclinal division of 
reflexed marginal cells of the meristem. 


1. Carpomitra costata (STACKH.) Barr. (Fig. 61) 


STAGKHOUSE (1801, p. 110, Pl. 17) as Fucus costatus. BATTERS (1889, 
p. 46) as Carpomitra costata. Hooker et Harvey (1845, IV, p. 528) as 
C. halyseris. HARVEY (1855, II, p. 216, Pl. 110A, Figs. 1-4) ibid. J. AGARDH 
(1848, I, p. 177) as C.cabrerae; (p. 179) as C.halyseris. Kurrzına (1849, 
p. 569) as C.cabrerae; (p. 570) as C.halyseris; (1859, IX, Pl. 89, Fig. 1) as 
C.cabrerae (Pl. 91, Fig. 2) as C.halyseris. HAMEL (1931-1939, pp. 274-276, 
Fig. 49 d-1) as C.costata. Hooker (1867, II, p. 654) as C.cabrerae; (p. 665) 
as C.halyseris. DE Tont (1895, III, p. 385) as C.cabrerae; (p. 386) as C.? 
haliseris. LAING (1926, p. 140) as C.cabrerae and C.haliseris. NEWTON (1931, 
p. 137), Fig. 84) as C.costata. Lucas (1936, p. 101) as C.mitriformis. SMITH 
(1938, I, p. 250, Figs. 139-140) as C.cabrerae. May (1939, p.197) as C. costata. 
Fritsch (1945, II, p. 173 et. seg., Fig. 56 D-E; Fig. 57B; Fig. 58E, F, H-L; 
Fig. 59C, E-G, I) ibid. Linpauer (1940, IV, No. 85) as C.halyseris; (1946, 
IX, No. 207; 1947, p. 555; 1957, p. 68) as C. costata. 
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Thallus erect, up to 30 cm. high, straw-coloured to light olive-green 
or dark foxy-brown, cartilaginous, complanate, decompound, costate, 
midrib distinct, of a darker colour, thallus arising from a dense, 
stupose, scutate holdfast, stipe short, cylindrical, stupose, main axis 
percurrent or deliquescent above; branches all in the same plane, 
alternate or pseudo-di- or trichotomous, arising almost from the base, 
the lowest basally stupose and often the longest, sometimes exceeding 
the height of the plant, linear, slightly narrower, than the main axis, 
often cuneate at the forks, from 1-7 mm. wide; receptacles long- or 
shortly-conical, up to 2mm. long and 1 mm. wide, usually less, sessile 
on the tips of branches, frequently arising between the ultimate forks, 
the receptacles representing the swollen, protruding midrib; uni- 
locular sporangia ellipsoidal, 33-50 u. long and 13-16.5 u in diameter, 
sessile, lateral on the branched paranemata which are 130 u high, 
narrowly clavate with large subglobular terminal cells 20 u wide, all 
densely whorled on the receptacle. 

This includes C.halyseris H. et H., which has long been the subject 
of doubt and of which they (1855) said: “We fear this can only be 
regarded as a broader and more distinctly midribbed form of C.cab- 
rerae. These coarser plants, which may attain a width of 7 mm. 
(average 4mm.) are restricted to Northland and Chatham Islands (?). 
Specimens from Taranaki and southwards are much narrower, 
1-2 mm. in width. 

Sublittoral, growing on dead shells, barnacles, Lithothamnion, or 
rock; found only in the drift after storms; common locally all the 
year round. 

Local distribution: On most open coasts; Stewart Island; 
Chatham Islands. 


General distribution: N.Atlantic European coasts, Medi- 
terranean, Adriatic, Australia, Tasmania, New Zealand. 


Perithalia J. AGarpu, 1890 
(Gr. peri, round about; thaleo, to bloom.) 


Sporophyte caulescent, filiform, wiry, repeatedly alternately branch- 
ed on all sides, branches of limited and unlimited growth scarcely 
differentiated, long, virgate, crowned with a tuft of hairs, crowded on 
all sides with setaceous ramuli also terminally tufted with a plume of 
hairs; receptacles cylindrical, evolved in the ultimate ramuli, com- 
posed of crowded paranemata bearing lateral sporangia, gametophyte 
unknown. 
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1. Perithalia capillaris J. Ac. (Fig. 61) 


J. AGARDH (1890, IX, T. 26, p. 5). De Tonı (1895, III, p. 378). COTTON 
(1912, pp. 258, 263). Laine (1926, p. 140). Linpauer (1939, II, No. sale 
1947, p. 555; 1957, p. 65). 

Thallus 50 cm. high, sepia or dark-brown, greenish when exposed 
to fresh water, gingery when bleached in the sun, holdfast a spongy 
attachment organ from which one or more thalli arise; stipe short, 
stout, brittle, up to 6 mm. in diameter when massive, simple or branch- 
ed, stupose, as are also the basal parts of all the lower branches; main 
axis percurrent or divided, cylindrical, 1 mm. wide below, gradually 
diminishing in width upwards and terminating in a tuft of hairs; 
branches up to 20 cm. long, up to 400 u in diameter, alternate, not 
strietly distichous but more or less unevenly spaced around the stem, 
long, tough, wiry, beset with shorter, narrower branchlets from which 
arise the receptacle-bearing ramuli, 1-3 cm. long and 150 wu in dia- 
meter, all crowned with a tuft of hairs; receptacles cylindrical, 300 u 
in diameter, of varied length, generally not exeeding 2 mm., from 1 to 
several in series on each filament, irregularly spaced, usually remote 
from the filament tip; sporangia narrow-ellipsoidal, 360 & long and 
10 x in diameter, sessile near the base of simple clavate paranemata 
which are 100 u high with conspicuous terminal cell. 

The tips of all the main branches bear a close-set series of rudi- 
mentary branchlets arranged all around the axis, each bearing a tuft 
of hairs. This plant has a horse-hair-like appearance and cannot be 
mistaken for any other seaweed. 

Sublittoral in a few exposed situations in the warmer waters of the 
north, where it is sometimes abundant from January to July. 

Local distribution: Kermadec Is., North Cape, Te Kowhai, 
Houhora, Far North; Wainui Bay, Northland; Pig Gully, Cape Brett; 
Great Barrier Island; White Island, Port Charles, (Coromandel), 
Kennedys Bay; Coromandel; Waihau Bay (drift), Te Kaha (drift), 
Te Araroa (drift), Cape Runaway (drift), Hicks Bay, Maketu (drift), 
Whangarei, Whararua (drift), Huka Bay. Endemic. 


Perisporochnus Cuapm., 1954 
(Gr. peri, round about; spora, a seed; chnoos, wool.) 


Sporophyte attached by a conical disc, coarse, stout, main axis 
repeatedly branched on all sides, branches bearing whorls of branch- 
lets of limited growth, terminally tufted with a plume of hairs; axis 
and branches composed of numerous small cells with an epidermal 
layer of large cells; receptacles cylindrical to oval, bearing unilocular 
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sporangia borne laterally on dichotomously branched paranemata; 
gametophyte unknown. 


1. Perisporochnus regalis CHAPM. (Fig. 62) 
CHAPMAN (1954, p. 202, Fig. 1 and 2). LiNDAUER (1957, p. 65). 


Thallus 24 em. high, dark-brown, branched, oblong in outline, very 
stiff and wiry, arising from a woody, scutate holdfast, passing into a 
glabrous, terete, percurrent axis 1 mm. wide throughout, clothed in 
the lower, denuded parts with a more or less continuous, coarse, solid 
outer layer composed of dark-coloured, closely-packed, sparsely- 
branched, meandering rhizoids 13-16 u. wide giving the lower axis a 
knobbly appearance, and increasing the width here and there to 
3 mm.; branches of limited and of unlimited growth arising indis- 
criminately in whorls from the axis, the former 2-4 cm. long and 360 u 
in diameter, the latter up to 6 cm. long and to 700 u in diameter, the 
longer branches bearing at intervals of about 1 cm. single, opposite, 
or 3-whorled branchlets, branches and branchlets flexed at point of 
insertion, directed upwards and crowned terminally with a tuft of 
coarse, dark olive-green, simple, assimilatory hairs, 8-10 mm. long, 
40-70 y wide at base, 140-165 u wide at apex, with square articu- 
lations; receptacles cylindrical to oval, 3-4 mm. long and 1-2 mm. 
wide just below a collar (if present) beneath the terminal tassel of 
assimilatory hairs; unilocular sporangia oval, 30-43 u. long and 7-13 u 
wide, several attached laterally, often secund, sessile or on short 
stalks to narrow, cylindrical, sparsely dichotomously branched para- 
nemata, 160-230 u high towards tip with large terminal cylindrical 
cells, 16-23 u wide, 45-50 y long. 

Branches and branchlets arising on the axis do so only at spots 
where a very dark, almost black node of rhizoids has previously 
developed, the first sign of a branch always being a tiny rosette-like 
tuft emerging from the dark patch. In the case of a Single branchlet 
of limited growth arising on a branch of unlimited growth the region of 
emergence is indicated by a tiny, cylindrical, plug-like eminence with 
a concave free face about 1 mm. in diameter, from the centre of which 
the small rosette appears. This rosette is pushed out at first by a 
horizontal stem, but this suddenly becomes genuflexed upwards. In 
the case of a pair of opposite branchlets arising the discs appear on 
opposite sides of the branch. Whorls arise where annular zones or 
bands or rhizoids have developed and the individual tufts are not 
necessarily of the same size, nor evenly dispersed (Fig. 62, 6). 

Type specimen: Auckland Institute and Museum. 

Local distribution: Three Kings Is. (Type locality). Endemic. 
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ORDER VIII-DESMARESTIALES SercneLL et GARDNER, 
1925 


Morphological alternation heteromorphic; sporophyte macroscopic, 
highly elaborated, with trichothallic growth of an individual type, 
structure pseudoparenchymatous, resulting from the activity of a 
subterminal meristem in a persistent, monosiphonous, axial filament 
and its laterals, and the downward growth of a cortical envelope, with 
sometimes secondary development of internal penetrating hyphae; 
sporangia solely unilocular; gametophyte microscopic, oogamous. 


DESMARESTIACEAE (Taurer) KJELLMAN, 1880 


Sporophyte erect, solid, or hollow in the older parts, cylindrical or 
compressed, sparingly to richly branched, clothed with coarse or fine, 
persistent or deciduous, simple or branched, corticating assimilatory 
filaments restricted to the lateral margins, irregularly scattered on all 
sides, or in transverse whorls; sporangia resulting from the conversion 
of superficial thallus cells or of moniliform assimilatory filaments. 

Of the three genera Desmarestia, Arthrocladia and the antarctic 
Phaeurus, only the first is represented in New Zealand waters. 

For discussion of the Desmarestiales vide Orrmanns (1922, pp. 
40-44); Fritsch (1943, p. 74; 1945, II, pp. 180-191). 


Desmarestia Lamouroux, 1813 
(After A. G. DESMAREST, French naturalist) 


Thallus generally large, perennial, solid, filiform, compressed, or 
broadly membranaceous, costate or ecostate, oppositely or alternately 
richly branched, branches of limited and unlimited growth all in the 
same plane, terminating in, or bearing laterally, minute branched, 
uniseriate, brown, deciduous assimilatory filaments; unilocular spor- 
angia composed of slightly transformed surface cells of the corticated 
portion, largely immersed, inconspicuous, each sporangium containing 
25-50 or more flagellated zoospores; chromatophores lenticular. 

The apices end in pinnate tufts of dark-coloured hairs, among which 
a free central monosiphonous filament may be seen, its subapical 
intercalary meristem of flat cells cutting off elements above for the 
development of hairs, and below for increase in height of the thallus 
(each segment cut off bearing a pair of laterals, each with its individual 
basal growth-zone). The cells cut off below divide transversely twice, 
and marked elongation takes place, the laterals becoming very widely 
separated with 4 long cells between each set. While this is proceeding 
and just below the intercalary meristem of the basal cells of the 
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primary laterals, a circle of small cells develops surrounding the 
lengthening axial cell, and, as these undergo rapid transverse and 
longitudinal division, they eventually form a thick cortex enveloping 
the primary axial cylinder downwards but leaving the uppermost fila- 
ments free. From the inner cortex narrow, septate, branching fila- 
ments (hyphae) grow out, generally downwards, and penetrate among 
the cortical cells, especially of the older and basal parts, the midribs, 
and around the axial thread, appearing there as 3-4 layers of small 
cells rich in chromatophores. 

The gametophyte is minute, ectocarpoid, of from 10-20 cells, the 
female to be distinguished from the male, in the vegetative state, by 
wider and fewer cells on the less-branched thallus. The female gameto- 
phyte produces oogonia already at the 3- or 4-celled stage, each 
oogonium with a single egg fertilized after extrusion whilst still ad- 
hering to the gelatinized aperture. Male gametophytes produce anthe- 
ridia, each with a single biflagellate antherozoid. 

The zygote secretes a wall and, on germinating, elongates vertically, 
dividing transversely while still attached to the oogonial wall, until a 
filament of 15 or more cells has developed, the young sporophyte 
attaching itself to the substratum below the gametophyte by rhizoids, 
and continuing growth upwards, accompanied in 3 or 4 weeks by the 
usual laterals and cortex formation, and in due course, assuming the 
normal habit of the adult sporophyte. 

Species of this genus, when collected, should not be mixed with 
specimens of other seaweeds, as they discolour those with which they 
come into contact owing to the presence of free sulphuric acid in their 
tissues, the acid not only affecting the substance and colour of other 
seaweeds, but also decomposing their own tissues shortly after removal 
from the water, so that they need to be mounted immediately upon 
collecting, with early and frequent changes of drying-papers. They 
are said, by the Japanese, to be poisonous and are, therefore, the only 
poisonous seaweeds known. 


KEY TO LOCAL SPECIES 
1, FRONTAL. LCOSTATE Ser ee oer sare tae nae re are D. firma. 
27 Erond shehtly;compressedsecostatcier er hae manne D.willit. 


1. Desmarestia firma (J. Ac.) Skorrssa. (Fig. 63) 


J. AGARDH (1848, I, p. 169) as D.ligulata var. firma. Harvey (1855b, II, 
p. 217) as D.ligulata. Hooker (1867, II, p. 655) ibid. De Tonı (1895, III, 
p. 460) as D.ligulata var. firma. SKOTTSBERG (1907, pp. 21-23, Figs. 15-17) 
as D. firma; (1921, p.21) as D.ligulata. Laine (1899, p. 66; 1909(2), p. 496; 


1926, p. 138) ibid. Parenruss (1943, p. 82) as D. firma. LiNDAUER (1947, 
XI, No. 257; 1947, p. 555) ibid. 
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Thallus up to 90 cm. or more high, solid, cartilaginous and dark- 
brown when fresh, soon becoming dull-green to verdigris-green and 
flaceid in the air, holdfast a compact disc, stipe and basal parts often 
woody, fronds erect, compressed, 3-4 oppositely pinnate in one plane, 
primary rachis broad, straplike, percurrent, conspicuously costate 
below becoming obscure upwards, lateral veins distinct to inconspi- 
cuous at insertion of chief branches; branches up to 4 cm. wide, of 
same form as main rachis, often somewhat wider, linear-lanecolate in 
younger plants, strap-like in older plants or broadly linear-lanceolate 
to oblong, tapering to both ends with a prominent proximal midrib 
forming a distinct pedicel, the branches of very irregular length but 
varying little in width, margins bearing more or less regular and close- 
set series of fine teeth, somewhat aculeate, or small, flat proliferations. 

Juvenile specimens are very fragile and, if undamaged, terminate 
in a tuft of hairs, consisting of the apex of the axial filament and its 
opposite branches, while the margins are fringed with distichously 
arranged, richly branched laterals of limited growth, appearing as 
small feathery tufts, or as if the plant were marginally epiphytized by 
a small Ectocarpus. 

The combination of SkorrsBERG (1907) has been retained although 
he later (1921) discarded it. As is the case elsewhere, New Zealand 
specimens are extremely polymorphic and, although some plants 
resemble D.ligulata, a northern Atlantic species, others, in a more pro- 
nounced form more closely resemble D.herbacea, a north-west Ameri- 
can species, even to the possesion of lateral veins to the medial costa. 

In the sublittoral fringe and on stones and rocks on the bottom, 
often in narrowish channels with surge. Common locally during the 
summer. 

Local distribution: From Cook Strait southwards, rather spot- 
wise; Stewart Island; Chatham Islands; Auckland Islands. 

General distribution: Chile, Fuegia, Falkland Is., S. Georgia, 
Kerguelen, Staten Is., Victoria Land, Franklin Is., South Africa, New 
Zealand. 


2. Desmarestia willit REINSCH 


Reinscx (1888) as D .willii; (1890, p. 409) ibid. Hooker et Harvey (1844, 
I, p. 178) as D. viridis; (1847, II, p. 466) as D. viridis var. distans. J. AGARDH 
(1848, I, p. 168) as D.distans. Hooker (1867, II, p. 655) as D. viridis. 
De Toni (1895, III, p. 457) as D.willit. SkottsperG (1907, pp. 16-18, 
Figs. 13-14, Pl. I) ibid. Laine (1909, II, p. 497; 1926, p. 138; 1927, p. 194) 
ibid. Levrine (1944, p. 6) ibid. Linpaver (1947, p. 555; 1957, p. 65) wid. 


Thallus 30 (-50) em. high, deep olive-brown, solid, soft and flaccid, 
ecostate, oppositely pinnately decompound, rachis linear, up to 4.5 


252 Nova Hedwigia III,2. Lindauer, Chapman 


ee St a 


mm. in diameter, slightly compressed- below, ellipsoidal in section, 
branches circular in section, narrower than rachis, lowest longest, 
upper gradually shorter, ultimate capillary. 
Specimens not seen by author. 
- Local distribution: Auckland Island (subantarctic only). 
General distribution: Fuegia, Falkland Is., S. Georgia; Marion 
Is.; Crozet Is.; Kerguelen, Victoria Land, Franklin Is.; Auckland Is. 


ORDER VIII-DICTYOSIPHONALES SETCHELL 
and GARDNER, 1925 


Plants moderately small (rarely over 20 cm. tall), subfilamentous, 
cylindrical, clavate, globular, or membranous-expanded, simple or 
branching, solid or hollow, growth from an apical or subapical cell or 
intercalary, rarely from a definite meristem; structure ultimately more 
or less solidly parenchymatous with or without marked internal 
differentiation of the tissues; hairs scattered or in groups, deciduous; 
cryptostomata present or wanting; reproduction of the sporophyte 
either by uni- or plurilocular sporangia, or by both, scattered singly, 
more or less embedded, or wholly external, often in definite sori, 
accompanied or unaccompanied by paraphyses and hairs; game- 
tophyte minute, filamentous, ectocarpoid, reproducing by iso- or 
anisogametes. 

This order includes the ‘‘polystichous Ectocarpales” of Frirscu 
(1945, II, pp. 96-117) who had previously (1944, X. p. 252 et seq.) 
given reasons for their inclusion in the Ectocarpales. PAPENFUSS, on 
the other hand (1947, pp. 398-402) proposes the extension of the order 
Dietyosiphonales to include, in the words of Smirn, “the somewhat 
ill-defined assemblage” of the Punctariales, while FeLpMANN (1949, 
pp. 103-115, establishes a new order, Scytosiphonales, to include 
Scytosiphon, Utriculidium, Petalonia (Ilea) and Colpomenia. PAPEN- 
russ’s arrangement has been adopted here as a matter of convenience. 

For fuller reference vide OLtmanns (1922, pp. 49-67) and Fritscu 
(1947, II, pp. 96-117). 


KEY TO LOCAL FAMILIES 


1. Thalli terete, solid, simple or branching ... 2. 
Thalli of various shapes, leaf-like, tubular, 
clavate onelobulang a re ere eae PUNCTARIACEAE 
2. Thallus a microscopic, simple, monosipho- 
nousstilament Swen. eee PEER MYRIOTRICHACEAE. 
Thallus of moderate size, branching, more or 
less parenchymatous, tips ending in a uni- 
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seriate filament, sporangia protruding in 


punctatestransverse lines) 0. «i. - STRIARIACEAE. 
Tips not ending in a uniseriate filament, 
sporangia sunk in the thallus .......... CHNOOSPORACEAE. 
PUNCTARIACEAE 


Thallı rather small, solid or hollow, of varied aspect, usually un- 
branched, parenchymatous, without marked internal differentiation 
of tissues, growth by intercalary cell-division; uni- and plurilocular 
sporangia scattered or in sori, external or immersed, with or without 
accompanying hairs and paraphyses. 

The Punctariaceae include, in the local algal flora, members of the 
Encoeliaceae, Asperococcaceae, Punctariaceae, Scytosiphonaceae, and 
Hydroclathraceae of previous classifications. 


KEY TO LOCAL GENERA 


IE Sporophyzteswuthsoldahladen sry cle cece css: 20 
SPOLOPNyterhollowzorssaccate rn ern. 3. 
2. Assimilatory cells comparatively large in surface view .. Punctaria. 
Assimilatory cells minute in surface view ............ Petalonia. 
D AIS ACTA VAE RE LEE Late te een 4. 
Iihallustolanotherztorm wre esac eee pee Re 
ZENAtChsunlocularssporangtagonlyz ern... een Adenocystis. 
\Wıchsplunlocularssporangiasonlya nn. Utriculidium. 
Daelhallussmore,orsless spherical Wee. re en ees ee 6. 
Iihallusselongatene.. ee Pt ln ee eis he ae 
Hlbhallussentire Ve Grice chara Patna Tes eo ho cates cuore: Colpomenia. 
Ph allussperloraves Cire ee Sh Meee RS oa Hydroclathrus. 
7. Thallus narrow-cylindrical, occasionally constricted ... Seytosiphon. 
INNS TNS DUGAN A ao PEER NE CO CE CR Bio Sc Asperococcus. 


Punctaria GREVILLE, 1830 
(Lat. punctum, a point.) 


Thallus solid, foliaceous or ribbon-like, tapering sharply downwards 
to a short, slender stipe and minute disc; structure of up to 7 layers 
of large cubiodal cells, all of similar size, or the assimilatory layer 
smaller, surface usually beset with tufts of colourless, sheathed hairs, 
often slightly immersed; asexual plurilocular sporangia scattered pro- 
miscuously singly or in small groups (“sori”’) on both surfaces, 
immersed below, conical, with a rounded apex prominently projecting 
above surface; paraphyses wanting; unilocular sporangia appearing 
as dark-coloured, swollen and somewhat bulging surface cells, forming 
dark patches on the thallus; uni- and plurilocular sporangia on the 
same or on different individuals. 
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In the vegetative state the thallus of Punctaria is remarkably similar 
to that of an Ulva except, of course, for the number of cell-rows, and 
the potentiality of the former to produce hairs. In its earliest develop- 
ment it consists of an erect, unbranched, uniseriate filament arising 
from a creeping base. The apex and base remain uniseriate but repeated 
longitudinal division of the intermediate cells causes lateral expansion 
until a broad leaf-like membrane has been developed, the margins 
bearing hairs, and later hairs appear on the surface while rhizoids 
growing downwards from the stipe assist in the attachment. Small 
specimens, growing in the same tuft as the larger ones, are readily 
found bearing both the apical filament and marginal hairs. A distinc- 
tive feature of the genus is the absence of any marked differentiation 
among the cells; another is the immersed position of the sporangia. 
The unilocular sporangia differentiate when the juvenile thallus is 
only 2-layered and, as division of the surrounding cells takes place, 
they become immersed; the plurilocular sporangia probably develop 
later and are not so completely countersunk, but usually project and 
appear punctiform. 


1. Punctaria latifolia GREVILLE (Fig. 64) 


GREVILLE (1830, p. 52) as Punctaria. J. AGArpH (1848, I, p. 73) ibid; 
(1896, p. 11) as Homoestroma latifolium. Hauck (1885, p. 371, Fig. 158) as 
Punctaria. KJELLMAN (1890, I, p. 61) ıbid. Kuckuck (1894, p. 246) ibid. 
De Tont (1895, III, p. 474) ibid. Lotsy (1907, p. 274, Fig. 172) ibid. HAMEL 
(1931-1939, pp. 211-213, Fig. 44, 1-2) ibid. Newton (1931, p. 184, Fig. 116) 
ibid. Lucas (1936, p. 103) ibid. TayLor (1937, p. 171; 1957, p.166, pl. 15, 
Fig. 5) ibid. Frirscu (1945, II, p. 99, Fig. 31 c-h and |) ibid. LInDAUER (1946, 
TXGUNON 208-1947 DES CMOS TMD OMR OT: 


Thallı gregarious, up to 30 cm. high, greenish-olive to very dark- 
brown, turning green on exposure to the air, membranous, flaccid, 
varying in texture and thickness according to age, simple, oblong or 
lanceolate, surface flat or undulating, tapering downwards gradually 
to a distinct, narrows tipe and a small disc-like holdfast; surface and 
internal cells subcuboidal, 17-33 u in diameter, hairs few, unilocular 
sporangia more or less scattered, representing rounded assimilatory 
cells, plurilocular sporangia on the same individuals, in squarish, 
block-like sori in surface view. 

Sublittoral, epiphytic on Carpophyllum flexuosum, Macrocystis, 
Scytosiphon, Gigartina apoda, Ulva, on the bark of floating trees, on 
the keels of launches and on clay. Annual. Mostly summer, but present 
occasionally at all seasons. 

Local distribution: Wellington, Island Bay, on Scytosiphon, on 
decomposing Ulva and on drift Macrocystis; Headland Reef, Porto- 
bello; Stewart Island, common on larger brown algae. Southern. 
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General distribution: North Atlantic from American to Euro- 
pean coast, Mediterranean, Adraitic, Japan Sea, New Zealand. 


Petalonia DErBEs et SoLıer, 1850 
(Lat. petal.) 


Sporophyte smallish, solid, membranous to subcartilaginous, simple, 
linear to broadly lanceolate, with or without a stipe-like basal portion; 
structure comprising a medulla (of more than one layer) of mostly very 
large, rounded, somewhat elongated cells, intermixed with more 
slender filaments (hyphae), and an external layer of small, cuboidal, 
chromatophore-bearing cells; colourless, multicellular hairs in small 
tufts present in some species; fertile areas at first localized, later 
distributed evenly over the whole surface; plurilocular sporangia 
subcylindrical, formed from the superficial cells, erect, in palisade-like 
tiers; unicellular paraphyses present or wanting; unilocular sporangia 
unknown. 


1. Petalonia fascia (O. F. MULLER) Kuntze (Fig. 64) 


MULLER (1782), Vol. 5, Fasc. 13, p. 7, Pl. 768 as Fucus fascia. Fries (1835) 
p. 321 as Ilea fascia. Kürzınc (1843, p. 342; 1849, p. 566) as Phyllitis fascia; 
(1856, VI, Pl. 49, II) as Phycolapathum cuneatum. Harvey (1846, I, pl. 45) 
as Laminaria fascia. J. AGARDH (1848, I, p. 129) as Laminaria; (1896, p. 24) 
as Phyllitis. REINKE (1878), p. 262, Pl. 11, Figs. 1-12; 1889, p. 61 as Phyllitis 
fascia. Hauck (1885, p. 391, Fig. 170) ibid. Ka ELLMAN (1890), I, p. 59 ıbid. 
De Toni (1895, III, p. 487) ibid. Kuntze (1898), p. 419 as Petalonia fascia. 
SKOTTSBERG (1907, p. 35) as Phyllitis fascia. SETCHELL et GARDNER (1925, 
p. 535, Pl. 44, Figs. 68-71, 73) as Ilea. Laine (1906, p. 220; 1926, p. 137) as 
Phyllitis fascia; (1929, p. 579) as Ilea fascia. NEWTON (1931, p. 176, Fig. 110) 
ibid. Kyrın (1933, p. 44, Fig. 17, pl. 2, Figs. 4, 6) as Phyllitis fascia; (1947, 
p. 77, Fig. 61A) as Ilea fascia. TAyLor (1937, p. 172, Pl. 14, Fig. 5; Pl. 15, 
Fig. 3; 1957, p. 167, Pl. 14, Fig. 5; Pl. 15, Fig. 3) as Petalonia fascia. May 
(1939, p. 196) as Zlea fascia. LINDAUER (1941, V, No. 110; 1947, p. 556; 1957, 
p. 67) ibid. Smiru (1944, p.126, Pl. 20, Fig. 4) ibid. Fritsch (1945, II, p. 103, 
Fig. 34A, E, F) as Petalonia fascia. RosENvINGE et Lunn (1947, p. 31, 
Fig. 10) ibid. FELD MANN (1949, pp. 103-115, Fig. 1 c-g) ibid. 


Thalli gregarious, erect, from 5-20 cm. or more high, and 0.75-2.5 
cm. wide, dark olive-green, becoming yellowish-brown to brown, 
particularly when fertile, firm, arising from a small disc, discs often 
coalescing; stipe short, terete, flattening and widening gradually into 
a simple, thin, linear, lanceolate or ligulate, glabrous blade somewhat 
marginally undulate, apex tapering or obtuse, 80-200 u thick in sterile 
parts, 330 u in fertile areas; plurilocular sporangia crowded into inde- 
finite sori, cylindric, erect, 30-70 u or more high, and 3-7 y in diameter, 
consisting of up to 12 tiers of superimposed cells. 
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In the Far North, at Reef Point, vegetative propagation of Petalonia 
takes place freely; the tip of the blade becomes attenuated and attaches 
itself to the substratum by a newly-formed holdfast from which other 
thalli arise radially. 

~ Growing in shallow pools in the upper littoral, and on rock at low 
water in open situations here and there along the coasts. In the Far 
North the winter plants are present in shallow pools and runnels in 
the upper littoral, but summer plants are found mainly at low-water 
on clean, smooth rock. Plants short-lived, most frequent from June to 
September. 

Local distribution: Scott’s Point, Ahipara, Reef Point, Ana- 
whata, Kawhia, Thames, New Plymouth, Houhora, Little Barrier, 
North of Mercury Bay, Russell (rare), O’Neill’s Pt., Cape Kidnappers, 
Cape Turnagain, Wellington; much more frequent in the South Island; 
Stewart Island, Chatham Islands. 

General distribution: In all temperate and colder seas; almost 
cosmopolitan; Japan, Australia, Tasmania, N. Z. 


Seytosiphon C. Acarnu, 1811 
(Gr. scutos, a whip; siphon, a tube.) 


Thallus rather small, erect, simple, firmly membranous, solid when 
young, later fistular (tubular), cylindrical, and constricted at intervals, 
or compressed and without constrictions; composed of 2 tissues: an 
inner of large, colourless, thick-walled, cylindrical cells, often verti- 
cally elongated, becoming progressively smaller outwards, and an 
outer assimilatory layer of 1-2 cell-rows of small, rounded-cuboidal 
cells; growth intercalary near the base; plurilocular sporangia sub- 
cylindrical, generally uniseriate, with from 2-25 superimposed tiers 
(loculi) intermingled with more or less numerous, erect, massive, 
clavate or pyriform, projecting, unicellular paraphyses; sori at first 
appearing as small, localized spots, later uniting to form a broad 
continuous layer, sometimes covering the whole surface; unilocular 
sporangia not known; tufts of hairs, sometimes in pits, present or 
wanting; constrictions caused by arrested local radial division of the 
assimilatory layer. 


1. Scytosiphon lomentaria (Lyncs.) J. AG. (Fig. 65) 


LyncBYe (1819), p. 74, Pl. 18 as Chorda lomentaria. Hooker et Harvey 
(1844, I, p. 179) ibid. Harvey (1855, II, p. 218) ibid. J. AGaRpH (1848, I, 
p. 126) as Scytosiphon lomentaria. Hooker (1867, II, p. 659) as Chorda 
lomentaria. Hauck (1885, p. 391, Fig. 169) as Scytosiphon lomentaria. 
KJELLMAN (1890), I, p. 59 ibid. De Tonı (1895, III, p. 485) ibid. Sxorrs- 
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BERG (1907, p. 34; 1921, p. 36) ibid. SETCHELL et GARDNER (1925, p. 534, 
Pl. 44, Figs. 72, 75) ibid. Laine (1909, II, p. 498) as Chorda lomentaria; 1926, 
p. 137) as Scytosiphon lomentaria. Newton (1931, p. 178, Fig. 111) ibid. 
Ky in (1933, p. 47, Fig. 18; 1947, p. 78, Fig. 61 B) ibid. Lucas (1936, p. 103) 
ibid. TaYLor (1937, p. 174, Pl. 15, Fig. 2; Pl. 16, Fig. 3; 1957, p. 168, Pl. 15, 
Fig. 2; Pl. 16, Fig. 3) ibid. May (1939, p. 196) ibid. LinpaveEr (1939, I, 
No. 4; 1947, p. 556; 1957, p. 67) ibid. SmitH (1944, p. 129, Pl. 19, Fig. 1) 
ibid. Fritsch (1945, II, p. 103, Fig. 34 B-D, G) ibid. Dory (1947, p. 37) ibid. 
ROSENVINGE et LUND (1947, p. 27, Fig. 9) ibid. FELDMANN (1949, pp. 
103-115, Fig. 1 A-B) ibid. 

Thalli gregarious, up to 50 cm. (usually 10-25 cm.) high and 1-9mm, 
wide, light olive-green, bright-green, olive- or foxy-brown, simple. 
eylindrical, tubular, tapering to both extremities, sometimes obtuse 
apically, or linear and almost flat, usually constricted at intervals in 
the larger, fistulate specimens; stipe short, narrow, holdfast a small 
disc or a common discoid base from which numerous thalli arise; 
plurilocular sporangia crowded, erect, cylindrical, up to 100 & high 
and 5-11.5 u in diameter at the apex, sometimes clavate, with a large, 
twinned terminal cell, uniseriate or once longitudinally divided, some- 
times with occasional oblique walls; paraphyses massive, broadly 
clavate, 27-30-75 u high and 13-17 u in diameter apically, sometimes, 
though less frequently exceeding the sporangia in height and protrud- 
ing above them; hairs frequent. 

On horizontal platforms in shallow pools and runnels, in open 
situations in the upper littoral, or in pools in the lower littoral where 
sufficiently exposed to the waves, but rather local. Small plants near 
high water mark are not usually constricted. Generally, but not al- 
ways, in situations where /lea is found. Most common in winter and 
spring. Seasonal. 

Local distribution: Northland on both coasts, spotwise; Auck- 
land; Whareponga, Porangahau, Kawhia, Taranaki, Mikotahi (N. 
Plymouth), Piha, Moeraki, Russell, Cape Kidnappers, Wellington. 
More plentiful and of larger size from Cook Strait southwards; Stewart 
Island; Chatham Islands; Subantarctic Islands. 

General distribution: In all temperate and colder seas except 
the Atlantic coast of N. America, Japan, Australia, Tasmania, N.Z. 


Adenoeystis Hook. et Harvey, 1847 
(Gr. aden, a gland; kystis, a bladder.) 


Sporophyte a small, membranaceous, pyriform, hollow sac, filled 
with water, consisting of an inner region of 3-5 rows of largish, hyaline, 
angular cells, of almost equal size, and an assimilatory layer of minute 
cells, one layer thick in juvenile plants, increasing in number in older 
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plants, and attaining 8 superimposed rows of densely-packed cells in 
mature plants; further clothed externally with minute, short, erect, 
articulated free peripheral filaments forming the sorus amongst which 
the unilocular sporangia are borne, surface punctated here and there 
with eryptostomata giving the surface a characteristic appearance 
when held to the light. 


1. Adenocystis utricularis (Bory) Sxortss. (Fig. 66). 


Bory (1826), p. 594 as Asperococcus utricularis; (1828), p. 199, II, Fig. 2 
as Asperococcus lessont. Hooker et Harvey (1844, I, p. 179, Pl. 69, Fig. 2; 
1845, p. 250; 1847, II, p. 179) as Adenocystis lessonit. J. AGARDH (1848, I, 
p. 124) ibid. Trevısan (1849), p. 431 as Scytosiphon utricularis. HARVEY 
(1855), II, p. 218; 1858, I, Pl. 48) as Adenocystis lessonit. Hooker (1867, II, 
p. 659) ibid. Laine (1885, pp. 305-306, Pl. 10, Figs. 1-2; 1909, II, p. 498; 
1926, p. 140) ibid. Harıor (1889), p. 47, Pl. V, Figs. 1-3 ibid. Murray (1893, 
pp. 59-63, Pl. 16, Figs. 1-2) ibid. De Toni (1895, III, p. 324) ibid. SKOTTS- 
BERG (1907, p. 39; 1921, p. 39, Fig. 16A-F) as Adenocystis utricularis. 
TILDEN (1935, p. 308, Fig. 158) as Adenocystis lessonit. LINDAUER (1946, 
VIII, No. 188; 1947, p. 557; 1957, p. 67) as Adenocystis utricularis. NAYLOR 
(1954, p. 652; 1955, p. 295) ibid. 

Thalli gregarious, up to 10.5 cm. high (usually 4-6 cm.), light olive- 
green to dark olive-brown, some specimens turning almost black when 
dried, simple, obovate-fusiform, up to 3 cm. in diameter at the widest 
part (usually between the middle and the tip of the long axis), hollow, 
filled with salt water, tapering downwards more or less gradually to a 
short, terete, hollow stipe 0.5-1.25 mm. in diameter, holdfast a small 
disc; fertile areas in sori, either in association with, or independent 
from cryptostomata, sori later coalescing; unilocular sporangia pyri- 
form, 27-33 u high, 13-16 u in diameter, shortly stipitate, arising 
between the paraphyses; plurilocular sporangia on dwarf prostrate 
germlings; paraphyses very narrowly clavate, simple, erect, 60-74 u 
high, 10-13 u wide at the swollen tip; uniseriate hairs 6.6 u in diameter, 
long, in tufts within the scattered cryptostomata. 

Very young plants 0.5 mm. long are terete and solid, with an apical 
hair within a pit representing the first cryptostoma; the plant grows 
in height and width until it attains the length of the normal stipe 
when a knob forms at the distal end which soon develops into a saccate 
blade. Plants vary a good deal in dimensions and texture, those 
growing in the upper littoral, in elevated pools, or epiphytic upon 
other algae being frequently much coarser, darker-coloured, smaller, 
narrower and attenuated below. Campbell Island specimens are occa- 
sionally once branched from the long, slender stipe. 

Nayror (1955) has shown that the swarmers from the unilocular 
sporangia give rise to heteroblastic prostrate disc-like or filamentous 
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germlings. The filamentous germlings may bear plurilocular sporangia 
which presumably reproduce the germlings only, because the adult 
plant arises as a bud from the prostrate plants. It is therefore probable 
that meiosis does not occur in the unilocular sporangia. 

On exposed and semi-exposed tidal rocks and stones, in runnels and 
tide-pools in the lower littoral. 

Local distribution: From Wellington southwards; Stewart 
Island; Chatham Island; Auckland Is.; Campbell Is. Mentioned errone- 
ously by Hooxer as being found in the Bay of Islands. 

General distribution: Subantarctic South America, Falkland 
Is., S. Georgia, Marion Is., Crozet Is., Kerguelen, S. Orkney Is., 
Graham Land, Victoria Land, Tasmania, New Zealand. 


Utriculidium SKoTTsBErg, 1907 
(Lat. utriculus, the belly, the womb.) 


Fronds gregarious, arising from a minute basal disc, Adenocystis- 
like in structure and habit, saccate, membranous; plurilocular 
sporangia forming a continuous layer, as in Scytosiphon; paraphyses 
and hairs wanting. 


1. Utriculidium durvillet (Bory) Skorrss. (Fig. 66). 


Bory (1826-1829) p. 200, Pl. 11, Fig. 3 as Asperococcus D’ Uroillaet. 
Hooker et Harvey (1847, II, p. 468) as Adenocystis D’ Urvillaei. J. AGARDH 
(1848, I, p. 79) as Asperococcus durvillaet. TREVISAN (1849) p.432 as 
Scytosiphon uroillaei. Harior (1889), p. 45, Pl. 6, Fig. 1 as Scytosiphon 
uroillaei. SKOTTSBERG (1907, p. 36, Figs. 34-35; 1921, p. 42, Fig. 16g-i) 
as Utriculidium durgillet. LEVRING (1945, p. 9) ibid. LINDAUER (1947, p. 557; 
1957, p. 67) ibid. 

Thallus up to 5.5 cm. high and 1.5 cm. broad, golden-to dark-brown, 
at first cylindrical then clavate, saccate, filled with water, much 
attenuated below into a slender, simple or once-branched stipe 1 cm. 
long; structure of an assimilatory layer of small cells covered by a 
thick cuticle followed by 1-2 layers of scarcely larger cells, often with 
dark-coloured contents, and 3-5 rows of larger angular empty cells, 
the cavity lined with a loose network of hyphae; plurilocular sporan- 
gia developed from assimilatory cells which, upon enlarging into a 
cylindrical filament, divide longitudinally once or twice and 5-7 times 
transversely; unilocular sporangia unknown. 

This plant is extremely like a somewhat narrow, and much basally 
attenuated Adenocystis. 

Local distribution: Campbell Is. — not on the N.Z. mainland. 

General distribution: Subantarctic S. America, Falkland Is., 


S. Georgia, Crozet Is., Campbell Is. 


260 Nova Hedwigia III, 2. Lindauer, Chapman 


EEE 


Asperocoecus Lamovuroux, 1813 
(Lat. asper, rough; G. kokkos, a berry.) 


Plants simple or branched, hollow or compressed, occasionally 
constricted, firmly membranous, the wall composed of an inner zone 
of a few layers of large colourless cells, decreasing in size towards a 
single layer of small assimilatory cells, internal space traversed by 
occasional free filaments; hairs present, usually in shallow cryptosto- 
mata; uni- and plurilocular sporangia present on the same or on 
separate individuals, appearing as dark, scattered spots (“sori”) entire- 
ly projecting above surface; unilocular sporangia globose or pyriform, 
sessile, in association with numerous subcylindrical paraphyses and 
hairs; plurilocular sporangia ovoid, ellipsoid, or conical. 


1. Asperococcus bullosus Lux. (Pl. IV) 


Lamouroux (1813), p. 62, Pl. VI, Fig. 5. J. Acarpu (1848, I, p. 77). 
Kurrzınc (1859, IX, Pl. 7, Fig. 1; 1849, p. 552) as Encoelium bullosum. 
Hauck (1885, p. 388, Fig. 168) as Asperococcus. KiELLMAN (1890, I, p. 57). 
De Tonı (1895, III, p.493). Newton (1931, p.172, Fig. 107). Kyrın (1933, 
p. 38, Figs. 13-16). Lucas (1936, p. 104, Fig. 56). FELDMANN (1937, p. 154, 
Fig. 55). May (1939, p.196). Frirscu (1945, II, p. 107, Fig. 37). ROSENVINGE 
et Lunn (1947, p. 41, fig. 14). LinpAuER (1957, p. 67). 

Thallus to 18 cm. high and 2 cm. wide, dull greenish-olive, mem- 
branous, pellucid, simple, tubular, inflated, constrieted here and there, 
tapering at the base suddenly into a short narrow stipe, attached by a 
small disc; assimilatory cells in surface view largish, more or less 
rectangular, in somewhat longitudinal lines, 20-33 u dia.; unilocular 
sporangia pyriform, sessile, 62 u. high and 33 u in diameter, in small 
groups interspersed with sparse, cylindric-claviform, septate para- 
physes of 2-5 cells, 30 » high and 11.5 u wide at the tip; hairs and 
plurilocular sporangia not seen. 

Although A.bullosus has long been recorded from southern Australia 
and Tasmania, its occurrence in New Zealand creates a new record. 
A narrow form of the plant, namely A.echinatus GrEv.?), was collected 
by Hooker at the Auckland Islands “on rocks in the sea, very 
common,” during the voyage of the Erebus and Terror, and this is 
probably identical with the similar Encoelium flatulosus Hoox. of 
England, and also with very narrow and attenuated specimens of 
A.bullosus in habit resembling long, narrow Scytosiphon. No further 
material of this plant has, however, been found. 

Local distribution: In the drift at Stewart Island (some years 
very abundant in summer and autumn); Auckland Is. 


®) See Laine (1909, II, p. 498). 
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General distribution: England, Northern Atlantic, Medi- 
terranean, Australia, Tasmania, N.Z. 


Colpomenia DERBES et SoLıEr, 1856 
(Gr. kolpos, a fold; meno, to remain.) 


Sporophyte short-lived, small, globose when young, later irregularly 
lobed, or branched, hollow, saccate, membranous to papery, composed 
of a medulla of 5 rows of large, rounded colourless cells becoming pro- 
gressively smaller towards the surface, and an assimilatory layer of 
one to several rows of small, cuboidal cells containing small chromato- 
phores; multicellular hairs on surface in scattered tufts; plurilocular 
sporangia cylindrical or broadly clavate, at first in small, distinct sori 
developed around clusters of hairs within more or less deep crypto- 
stomata, in due course dehiscing and becoming superceded by uni- 
cellular paraphyses, sori later spreading and coalescing over entire 
surface; unilocular sporangia unknown. 


1. Colpomenia sinuosa (RoTH) DERB. et Sov. (PI. IV) 


Roru (1806), III, p. 327, Pl. 12, Fig. a as Ulva sinuosa. J. AGARDH (1848, 
I, p. 75) as Asperococcus sinuosus. KUETZING (1849, p. 552) as Encoelium 
sinuosum. HARVEY (1855b, II, p. 219) as Asperococcus sinuosus. DERBES et 
SOLIER (1856), p. 11 as Colpomenia sinuosa. ZANARDINI (1860), I, p. 109 as 
Hydroclathrus sinuosus. HOOKER (1867, II, p. 658) as Asperococcus sinuosus. 
Hauck (1885, p. 393, Fig. 171) as Hydroclathrus sinuosus. MITCHELL, in 
Murray (1893, II, pp. 53-57, Pls. 14-15) ibid. De Tonı (1895, III, p. 489) as 
Colpomenia sinuosa. OLTMANNS (1904, I, p. 374, Figs. 227-228) ibid. Corton 
(1912, pp. 153-157) ıbid. BÖERGESEN (1914, p. 20, Fig. 12) ibid. SETCHELL 
et GARDNER (1925, p. 539, Pl. 45, Figs. 82-86) ibid. Laine (1926, p. 137) 
ibid. TILDEN (1935, p. 249, Fig. 115) ibid. Lucas (1936, p. 103) ıbıd. May 
(1939, p. 196) ıbid. LinpAuEr (1939, I, No. 5; 1947, p. 556; 1957, p. 66) zbid. 
SAUVAGEAU (1927, p. 309) ibid. KuniepA et Suto (1938, 52, p. 539) ıbıd. 
LunD (1942, p. 47) ibid. Smirx (1944, p. 128, Pl. 20, Fig. 1) ibid. Tayror 
(1945, p. 83; 1947, p. 65) ibid. Fritscu (1945, Il, pp. 109-111, Pl. 39, Figs. 
A-D, F, G, I) sud. 

Thallus rather small, up to 18 cm. in diameter, light yellow, dull 
olive-green, foxy-brown, or yellowish-grey; globular and glabrous 
when young, irregularly oval, lobed and convoluted when mature, the 
membrane smooth or matt, frequently ruptured; fronds sessile, 
attached basally, usually by the overlapping of the margin of con- 
volutions on to irregularities of the substratum or on to a host plant; 
plurilocular sporangia cylindrical, often subbifid or arched terminally, 
or attenuated, 23-40 u. high and 7 u in diameter, uni- or biseriate, with 
small loculi in up to 12 superimposed tiers; paraphyses clavate or 
cylindrical up to 40-50 u high, 13 u wide, generally golden-brown; 
indusium conspicuous. 
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The surface of fertile specimens is somewhat punctate and roughly 
resembles that of Asperococcus; but in habit the plant is bullate, 
bladder-like, squat, or subencrusting, and not clavate, cylindrical or 
intestiniform as in the case of species of Asperococcus. 

“The best developed specimens are usually found in sheltered har- 
bours, below low-water mark, on gently shelving beaches, either on 
stones or epiphytic on many algae, e.g. Corallina, Halopteris, Carpo- 
phyllum or on Zostera and driftwood. In tide-pools specimens fre- 
quently remain dwarfed, often as small as pin-heads, and are to be 
found crowded on Cladostephus, Glossophora, Laurencia, etc. In ex- 
posed situations, such as the Taranaki coast, well-developed specimens 
are rare. Present all the year round in one form or another. Common. 

Local distribution: On all coasts; Stewart Island; Chatham 
Islands. 

General distribution: In all seas except the coldest; Australia; 
Tasmania. 

Hydroclathrus Bory, 1825 
(Gr. hydor, water; clathrus, a lattice.) 


Thallus more or less globular or ovate, entire and hollow when 
young, resembling Colpomenia, later becoming perforated, and finally 
breaking open into a net or lattice, the meshes of which are variable 
in size, round or oval; attachment by a broad base; structure similar 
to that of Colpomenia, with large, colourless internal cells, diminishing 
to an external layer of small, coloured, angular cells; growth diffuse, 
distributed over whole surface of thallus; hairs in small, scattered 
tufts in shallow, cryptostoma-like depressions; plants fertile only when 
young while still with surface entire; production by plurilocular spor- 
angia arising from cortical cells which undergo much division and 
elongation, sporangia eventually forming a continuous sorus covering 
the whole outer surface as in the case of Scytosiphon. 

Perforated plants are invariably sterile, thus differing from Colpo- 
menia, fenestrate forms of which are found in American waters 
(Taytor, 1947, p. 65). 

No research has been conducted as to the origin of the perforations. 
SETCHELL and GARDNER (1925, p. 543) state: “When first visible, they 
are very small and it seems likely that they originate through the 
death, or quiescence, of a cell or small group of cells in the midst of a 
rapidly growing area, as is the case in some other perforated algae.” 


1. Hydroclathrus clathratus (Bory) Howe (Fig. 67) 


Bory MS in herb. C. Agardh, as Fucus clathratus; (1825), Vol. 8, p. 419 
as Hydroclathrus cancellatus. C. AGARDH (1820, Vol. I, p. 412) as Encoelium 
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clathratum. J. AGARDH (1848, I, p. 75) as Asperococcus clathratus. HARVEY 
(1859, Pl. 98) as Hydroclathrus cancellatus. Tuurer et Bornet (1878), 
pp. 12-13 ibid. MircnerL (1893, p. 53, Pl. 15, Figs. 2-4) ibid. Murray (1895, 
p.105, Fig. 27 a-b) ibid. De Tonı (1895, III, p. 490) ibid. Howe (1920, p. 590) 
as H.clathratus. BOERGESEN (1914, p. 21, Fig. 13) as H.cancellatus; (1926, 
p. 71) as H.clathratus. SETCHELL et GARDNER (1925, p. 543) ibid. TILDEN 
(1935, p. 250, Fig. 116 A-B) ibid. Lucas (1936, p. 103) as H.cancellatus. 
Fritscu (1945, II, p. 111, Fig. 39E-H) ibid. Womerstev (1950, p. 157) as 
H.clathratus. LINDAUER (1957, p. 66) ibid. 

Thallus smallish, Colpomenia-like, up to 7(-15) em. or more in dia- 
meter, light to dark-brown, forming, after fertility has ceased, a per- 
forated sac or open network; thallus composed of a central parench- 
yma of cells 50-150 u dia., with smaller cells at the surface, 5.5-9 u 
dıa., distinctly arranged in groups; hairs in depressed areas. 

The writer has seen but a few fragments of local specimens and 
none of them fertile. The generic description, above, will, no doubt, 
prove sufficiently accurate for the student until more material comes 
to hand. 

Local distribution: Kermadec Is. 

General distribution:In most warmer seas, including Victoria, 
South Australia, Kermadec Islands. 


MYRIOTRICHIACEAE 


Thallus minute, epiphytic, filamentous, scarcely or vaguely branch- 
ed, arising from prostrate, ramified, monosiphonous rhizoids with 
terminal growth, erect portion simple or nearly so, monosiphonous or 
polysiphonous in part, with diffuse intercalary growth, filaments not 
attenuated towards the apex and surmounted by a broad hair with a 
well-marked basal meristem; longitudinal septation present or want- 
ing, in the vegetative cells always present at the “nodes,” or short 
cells, which have previously been cut off at somewhat regular inter- 
vals, leaving intervening chains of long cells called ,,internodes;” 
hairs, branchlets (when present) and reproductive organs borne 
normally on the nodes; reproduction by both uni- and plurilocular 
organs, the former having also been observed on the prostrate basal 
rhizoids. 

Myriotrichia Harvey, 1834 
(Gr. muries, innumerable, and thrix, a hair.) 


Thallus microscopic, either filamentous, and for the greater part 
monosiphonous with longer or shorter internodes of sterile cells 
between the conspicuous fertile nodes, or narrowly clavate, poly- 
siphonous above and monosiphonous below; branches very short and 
in part referred to as ‘“‘assimilators,” or hairs, arising from the nodes 
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singly or in whorls, or densely scattered over upper part of thallus and 
radiating in all directions; hyaline hairs single or in pairs, terminating 
the main axis and branchlets, and frequently arising from the nodes 
in whorls, or scattered promiscuously over the polysiphonous areas; 
reproductive organs sessile or stalked, clustered into whorls at the 
node or scattered irregularly over the polymorphous areas. 

The single New Zealand species belongs to the filamentous, mainly 
monosiphonous group. 


1. Myriotrichia adriatica Hauck (Fig. 68) 


Hauck (1885, p. 337) as M.adriatica. DE Tonı (1895, III, p. 537) ıbid. 
Kuckuck (1899), p. 21, Fig. 2c-e, Fig. 3; Pl. III, Figs. 1-5 as M.repens (pro 
parte). Sauvaceau (1931, p. 51) as M.adriatica. Hamer (1931-1939, 
p. 236 Fig. 46, III) ibid. Kyrın (1933, p. 34) under M.repens. FELDMANN 
(1937, p. 152, Fig. 54) M.adriatica. LINDAUER (1957, p. 51) ıbid. 

Thallus microscopic, 5 mm. high, filamentous, monosiphonous or 
polysiphonous in part, almost simple, axis 15-18 u wide, of even width 
throughout, tips obtuse, bearing a broad hair 6.5 u wide at the basal 
meristem, 10 u wide at its obtuse apex; branches few, minute, single, 
divaricate, 6-13 u. wide, somewhat narrower at point of insertion and 
genuflexed upwards or downwards, sometimes bearing towards the 
apex a much shorter, narrower additional branchlet; hairs few in the 
fertile areas: sporangia in annular sori at somewhat regular intervals, 
unilocular, globular, 12-26.5 u in diameter, sessile, clustered; pluril- 
ocular organs not seen. 

The cells are normally twice as long as wide and slightly waisted at 
the septa. At somewhat regular intervals of from 5-7 cells local 
meristems appear and a certain amount of transverse and longitudinal 
division takes place in irregular manner, the cut off segments develop- 
ing into branchlets or sporangia, the latter developing unequally, so 
that in the same whorl fully mature sporangia are mixed with those of 
the smallest size; occasionally, in mature specimens, several adjacent 
whorls become fertile together, giving the cluster the appearance of a 
bunch of grapes. 

Epiphytic upon Cutleria and upon Sporochnus stylosus in the neigh- 
bourhood of, and entwining among, the hairs of the terminal pencils 
of the receptacles and branchlets. The great discontinuity in distribu- 
tion is remarkable but the New Zealand plant agrees with those from 
the Mediterranean. It may well occur around the shores of Australia. 

Local distribution: Portobello on Cutleria; Stewart Island on 
Sporochnus in summer and probably on mucilaginous plants elsewhere. 

General distribution: Western Mediterranean, Adriatic. 
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STRIARIACEAE 


Thallus erect, more or less cylindrical, multiseriate, branched apices 
attenuated, terminating in a uniseriate portion capped by a long, 
colourless hair; growth intercalary in the subapical region; sporangia 
unilocular and plurilocular, usually clustered into small, punctate sori 
and formed by the direct transformation of superficial cells in the 
multiseriate portion of the thallus. 


Striaria GREVILLE, 1829 
(Lat. stria, a furrow.) 


Thallus smallish or moderately large, flatulose, more or less copiously 
branched, branches opposite or in whorls of three, tapering to point of 
insertion, and towards the piliferous tip; structure showing in trans- 
verse section of the fistulose parts a few-celled medulla of usually two 
rows of large, colourless, rounded cells surrounded by a single-layered 
cortex of medium-sized quadratic cells; chromatophores disc- or band- 
shaped; reproduction by metamorphosed cortical cells into exserted, 
sessile, unilocular sporangia clustered into sori, accompanied by tufts 
of long hairs and, in some specimens, by clavate, unicellular para- 
physes, overtopping the sporangia; articulated paraphyses wanting. 


1. Striaria attenuata (C. AG.) GREv. (Fig. 69) 


C. AGARDH (1824, p.187) as Solenia attenuata. GREVILLE (1829), p. 44, 
PI. 288 as Striaria attenuata; (1830), p. 55, Pl. IX, ıbıid. J. AGARDH (1848, 
p. 80) ıbıd. Harvey (1848, Phyc. Brit., PI. 25) ibid. Reinke (1878), p. 8, 
Pl. 12, Figs. 15-16 as Asperococcus ramosissimus; (1891), p. 51 as Striaria 
attenuata. Hauck (1885, p. 376, Fig. 162) ibid. KıeLıman (1890), I, p. 54, 
PI. 9, Fig. 31 ibid. De Tonı (1895, III, p. 471) ibid. Newron (1931, p. 172, 
Fig. 108 A-C) ibid. HameL (1931-1939, p. 228, Fig. A5i-ii) ibid. Ky in 
(1934, p. 15, Fig. 9; 1947, p. 69, Fig. 57c-e; Pl. 9, Figs. 31-32) ibid. Levrıng 
(1935, p. 25) ibid. Frirscx (1945, II, p. 103, Fig. 35 A-D) ibid. ROSENVINGE 
et Lunp (1947, p. 59, Fig. 2) ıdıd. TayLor (1957, p. 159) ibid. 

Thallus erect, olive-green to brownish, soft and flaccid,. terete or 
filamentous or partly so, tubular, decompound, up to 50 em. high, 
arising from a minute disc, main axis more or less percurrent, 1(—5) 
mm. wide tapering to both extremities; branches of 2-3 orders, the 
first order scarcely narrower than the axis, short or long, tapering both 
ways, patent; branches of the second order narrower, usually much 
shorter, patent; branches of the third order exceedingly fine, mostly 
very short and divaricate; all branches, except where partly denuded, 
arising in twos or threes; hairs very abundant in tufts on younger 
parts; unilocular sporangia without a stalk-cell, globular, 30-50 y in 
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diameter, projecting above the surface and arranged in small sori, 
interspersed with hairs or the remnants of hairs which might be 
mistaken for multicellular paraphyses; unicellular paraphyses not 
definitely determined in local specimens; sori arranged across the 
thalli in somewhat regular and closely-spaced transverse rows, or striae. 

In juvenile fronds the rudimentary branches may be seen arising in 
twos at the spot, towards the apex, where the filament is 3 cells wide, 
the third or medial cell separating the two lateral ones which represent 
the branch-initials. Such juvenile specimens also show clearly, in the 
multiseriate portions, the tufts of long hairs which mark the some- 
what sunken spots where sori will develop. 

The plant varies extraordinarily in habit according to its environ- 
ment and is one of the most polymorphous algae in these waters. The 
specimen used for the above description came from a sheltered arm of 
Paterson’s Inlet, Stewart Island, which accounts, perhaps, for its more 
regular branching and greater length than usual. 

Sublittoral on gently shelving beaches, periodically very abundant 
in late spring and throughout the summer months. 

Local distribution: Southern, from Otago to Stewart Is. 

General distribution: British Isles, Western shores of Europe, 
Mediteeranean, N.Z. 


Cladothele Hook. fil. et Harv., 1845 
(Gr. Clados, a shoot; theleo, to flourish.) 


Plants clustered, simple, filiform, attached by rhizoids, branched, 
uniseriate to parenchymatous, solid; central tissue of elongate or 
rounded cells surrounded by a cortex of smaller cells, epidermis of 
distinctly papillate assimilatory cells; unilocular sporangia partly 
immersed, scattered or clustered, with or without paraphyses; pluri- 
locular gametangia intercalary or from superficial cells, generally 
scattered in groups. 

SKOTTSBERG (1921) has pointed out clearly why this genus cannot 
be submerged with Stictyosiphon. 


1. Cladothele decaisnei Hook. f. et Harv. var. striarioides 
SKOTTSB. (Fig. 65) 


SKOTTSBERG (1921, p. 36, Fig. 15). 


Plants up to 5(-6) em. tall, going black on drying, filiform, attached 
by rhizoids; main axis irregularly and sparsely branched, branching 
alternate, opposite or fasciculate; branches cylindrical, solid, flex- 
uous, irregular in length, terminating in a long hair, youngest port- 
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ions monosiphonous, older parts polysiphonous: axis and branches 
consisting of a central region of large elongate cells 110 u x340 u with a 
peripheral layer of papillate assimilatory cells, 28 x x84 u; plurilocular 
sporangia more or less confluent into sori, unilocular sporangia 
globose, 60-70 u dia. 

On tidal rocks. The New Zealand plants have not been collected in 
a fertile condition. 

Local distribution: Auckland Isles. 

General distribution: Patagonia (probably more widely dis- 
tributed in the Antarctic). 


CHNOOSPORACEAE 

Thallus solid, or hollow, slender to robust, somewhat compressed, 
or cylindrical to terete, more or less profusely dichotomously or ir- 
regularly branched and proliferous marginally or superficially; struc- 
ture with an inner tissue of large cells, elongated longitudinally, and 
an outer cortex of one or more layers of small cells in short anticlinal 
rows; growth subapical; hairs in clusters in “‘cryptostomata,’’ some- 
times associated with reproduction; reproduction by large, immersed, 
scattered, unilocular sporangia, or (not represented in New Zealand) 
by uniseriate, external plurilocular organs surrounding “crypto- 
stomata” containing tufts of extruding hairs and later spreading con- 
fluently over much of the surface. 


Seytothamnus Hook. FIL. et Harv., 1845 
(Gr. skytos, a whip; thamnos, a bush.) 


Thallus solid or hollow, slender to robust, soft or coriaceous; main 
rachides flattened or terete, when flattened profusely, untidily branched 
and marginally or superficially proliferate; when terete more evenly and 
regularly quadrifariously branched; branches more or less unequal and 
irregular, of several orders, the ultimate short and acuminate; structure 
in longitudinal section typically showing a central tissue of more or 
less parallel, elongated, anastomosing filaments which gradually break 
up into shorter, genuflexed lengths which diverge outwards at right 
angles towards the periphery and finally end as short, anticlinal, single 
or forked chains; hairs more or less numerous, tufted, emerging from 
sterile pits; growth from a vaguely defined subapical meristem; 
reproduction by large, unilocular sporangia, scattered singly over the 
surface, and immersed within the peripheral tissue. 


KEY TO LOCAL SPECIES 


1. Thallus solid, coarse, largish; throughout New Zealand. S. australis. 
2. Thallus hollow, smaller, finer, softer; southern only ... S.fascieulatus. 
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1. Scytothamnus australis (J. Acarnn) Hook. et Hary. (Plate III) 


J. Acarpu (1841), I, p. 47, Fig. 9 as Chordaria australis; (1848, I, p. 64; 
1877, p. 4, No. 42; 1881, IV, p. 62) as Scytothamnus australis. HOOKER et 
Harvey (1845, p. 531) ibid. Kuetzine (1849, p. 547; 1858, VIII, PIF?) 
ibid. Harvey (1855), II, p. 219) ibid. Hooker (1867, II, p. 659) ibid. De Tont 
(1895, III, p. 455) ibid. Gipson (1908, p. 137) ibid. SKOTTSBERG (1921, p. 33, 
not 1907, p. 48) ibid. Laine (1927, p.138) ibid. May (1931, p.198) ibid. 
LINnDAUER (1940, IV, No. 87; 1947, p. 557) ibid. Levrıng (1941, p. 627, Fig. 9) 
ibid. Fritsch (1947, II, p. 114, Fig. 42 d-e) ibid. Moore (1948, p. 272, Pl. 8, 
Fig. 6) ibid. NAyLor (1956, p. 386, Figs. 1, 2) ibid. 

Thallus bushy, coarse, harsh, ragged looking, up to 45 cm. high, 
blackish-olive to brown, cartilaginous to coriaceous, solid throughout, 
several plants arising from the same, small, encrusting disc; stipe 
very short, cylindric, sometimes forking once then flattening upwards 
into the main axis, and gradually increasing in width to 4 mm., the 
flattened stems sometimes becoming subchannelled, later slowly 
narrowing and becoming attenuate and terete at the apex; branches 
straggling, irregular and unequal but usually shortening towards apex, 
terete at point of insertion, then similar to axis; branchlets narrower, 
shorter, generally decreasing in length upwards; ramuli very short, 
narrow, terete, acuminate, proliferating the margins or the surface of 
branches and branchlets; hairs in tufts emerging from sterile pits pre- 
sent in some specimens; sporangia unilocular, obpyriform, 72-82-99 u 
high and 44-66-82.5 u wide at the broad, lower end, embedded at 
first, then gradually emerging, scattered singly and irregularly over 
the surface; over winters as microscopic filamentous thallus which may 
produce plurilocular sporangia. 

Some narrower plants of this species may be almost terete through- 
out except for the ultimate branchlets which are slightly flattened. 
The northern forms are frequently thinner and more abundantly 
branched at the base. 

Local distribution: On practically all coasts; Stewart Is.; 
Chatham Is. 

General distribution: Chile, Juan Fernandez, Australia, Tas- 
mania, New Zealand. 


2. Scytothamnus fasciculatus (Hook. et Harv.) Corrox (Fig. 70) 


Hooker et Harvey (1844, I, p. 178, Pl. 69, Fig. 1; 1845, p. 250) as 
Dictyosiphon fasciculatus. J. AGARDH (1848, I, p. 82) ibid. Hooker (1867, 
II, p. 658) ibid. Harıor (1889), p. 44 ibid. De Tonı (1895, III, p. 452) ibid. 
SKOTTSBERG (1907, p. 48) as Scytothamnus australis; (1921, p. 34) as S. fas- 
ciculatus. Laing (1909, II, p. 497) as Dictyosiphon fasciculatus; (1927, 
pp. 138 and 194) as Scytothamnus fasciculatus. Cotton (1915, p: 170) ibid. 
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TAYLOR (1939, p. 139) ibid. Levrine (1945, p. 9, Fig. 3) ibid. LiNDAUER 
(1946, VIII, No. 186) as Dictyosiphon (?); (1947, p. 557) as Scytothamnus 
fasciculatus. 


Thallus bushy, up to 25 cm. high, light olive-green to foxy- or dark- 
brown, somewhat soft to sub-coriaceous, hollow, several plants arising 
from the same small, disc-like holdfast; stipe narrow, terete, solid, 
composed of a cortex of large, rounded, dark-coloured cells arranged 
in short anticlinal rows, and an internal region of delicate, inter- 
twining filaments, very loosely associated within, more compact 
towards the cortex; stipe gradually widening to 3 mm. and flattening 
as it becomes hollow in the percurrent main axis; plant very variable 
in habit, sometimes pyramidal in outline, not forking near base, 
shghtly to excessively branched from all sides without order but 
chiefly from margins when complanate; branches longest below, 
shortest above, all somewhat flat, attenuated at apex and at point of 
insertion, and more or less (often excessively) proliferated marginally 
and superficially; branchlets very slender, soft, rarely coarse, some- 
what straight, more regularly arranged, and often densely clustered 
and fasciculate, attenuated at both extremities; ultimate ramuli very 
fine, short, setaceous, acute, erect or patent, often in pairs; hairs 
tufted, arising from pits, copious in some specimens, lacking in others; 
unilocular sporangia 50-66 u. high, pyriform or oblong, frequently 
angular and pentagonal, at first deep sunk then gradually emerging 
when mature, liberally scattered singly over whole frond, including 
the proliferations, but absent from stipe. 

On vertical rock-faces about high tide mark, on rocks at half-tide, 
on wharf steps and rocky substratum near low-water. Most plants 
fertile even when small. Some very small plants (1-2 cms.) have been 
collected on the sandstone cliff between Gore Bay and Robinson Bay. 
The soft nature of the sandstone probably prevents these plants from 
reaching any size. 

Local distribution: Spotwise from Wellington southwards; 
Lyttelton, Portobello, Stewart Island, Campbell Is., Auckland Islands. 

General distribution: S.Chile, Fuegia, Falkland Is., S.Georgia, 
Kerguelen Land. 


ORDER IX—LAMINARIALES Kyuin, 1916. 


Sporophyte usually large, massive, solid or hollow, simple or branch- 
ed, in one plane; cylindrical to flattened, generally consisting of hold- 
fast of hapteres, stipe, and simple or cleft blade; construction a 
parenchymatous cortex with a filamentous medulla; growth inter- 
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calary from a meristematic region between stipe and blade (transition 
place), or in one family (Chordaceae) just above the holdfast; repro- 
duction by unilocular sporangia only, borne in sori on general or 
localized portions of thallus accompanied by unicellular paraphyses, 
with or without a terminal hyaline appendage; gametophyte minute, 
filamentous, dicecious, producing biciliate antherozoids in antheridia, 
or Ova in oogonia. 

The structure of the Laminariales is the most complex among the 
Phaeophyceae, comprising as a rule four concentric tissues: (1) a 
central medulla of colourless, elongated, parallel or intertwined hyphal 
threads, some with enlarged ends (trumpet hyphae) with or without 
sieve-plates, and horizontal, articulated, connecting filaments; (2) an 
intermediate zone (inner cortex) of somewhat vertically elongated 
cells with square ends, becoming progressively smaller towards (3) the 
outer cortex where the cells possess pointed ends, the tissue sometimes 
exhibiting annular rings and containing mucilage canals and glands; 
(4) a peripheral 1-2-layered meristoderm of small, deeply coloured 
cuboidal cells. (For recent information on the structure and repro- 
duction of the Laminariales vide Smiru [1938, I, pp. 262-264]; OLT- 
MANNS [1904, I, pp. 423-461]; Frirscu [1945, II, pp. 226-240)). 


KEY TO LOCAL FAMILIES 


1. Spiitting arising at transition-place between 


stine and blade or within its influence ......... LESSONIACEAE. 
Outgrowths arising at transition-place or within 
LÉSTINIUENCE ee EP eee ee ALARIACEAE. 
LESSONIACEAE 


Fronds more or less compound through splitting at transition-place, 
composed of holdfast, stipe, forked branches, at least when juvenile, 
few to numerous blades; blades destitute of cryptostomata or tufts of 
hairs; mucilage ducts present or wanting. 


KEY TO LOCAL TRIBES 


1. Branching regularly dichotomous ............ LESSONEAE. 
Branching scorpioid-sympodial .............. MACROCYSTEAE. 


Tribe I-LESSONEAE 


Lessonia Bory, 1825 
(After A. Lesson, botanist on the “Coquille” and the ‘‘Astrolabe’’.) 


Thallus erect, holdfast of branched hapteres, branches sub-cylindri- 
cal, forking and flattening into complanate, strap-like, ecostate, 
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paired blades which represent their ultimate ramifications; division of 
stipe and blades by splitting in the transition-place; vesicles absent; 
sori on ordinary blades. 

In its juvenile state, Lessonia possesses a typical laminarian frond 
with a simple, leaf-like blade; a median fissure soon arises, entering 
the meristematic region, and gradually extends upwards until the 
lamina is split into two. Usually a second split commences in the 
separating segments before severance is complete, and this process of 
continual bisection of the newly-formed segments continues until the 
plant is mature (at, perhaps, the sixth division). Meanwhile the por- 
tion of the meristem allotted to each newly-forming segment continues 
functioning actively adding to the length of both stipe and blade, the 
length of the latter, however, being regularly reduced by erosion of 
the tip. While splitting is taking place the newly severed portion of 
the lamina within the split develops marginal teeth, much closer 
together than are those on the older margin, but irregularly spaced, 
and not matching those on the other side. 


1. Lessonia variegata J. Ac. (Plate V) 


Bory (1828), p. 75, Pl. 2, Fig. 2 as L.fuscescens. Harvey (1855b, II, 
p- 217) as L. fuscescens. J. AGARDH (1877, p. 6, No. 60) as L. variegata; (1894, 
II, p. 88) as L. brevifolia. Laine (1893, 26, pp. 304-310, Pls. 39-40; 1909, IT, 
p. 499; 1926, p. 141) as L. variegata. Moore (1941, p. 25, Fig. 8; 1948, p. 270, 
Pl. 7, Fig. 3) ibid. LInDAUER (1947, XI, No. 260; 1947, p. 558; 1957, p. 70) 
ibid, 

Thalli up to 180 cm. long, light-yellow to olive-yellow or olive- 
green, at times variegated with darker, linear, wavy markings, 
erect, coriaceous, dichotomously branched, arising, several together, 
from a massive holdfast consisting of extremely tough, woody, 
brittle, entangled, dichotomously-branched hapteres; stipe short, 
solid, erect, very dense and rigid, cylindrical or somewhat flattened, 
up to 4 cm. in diameter, later overgrown by erect buttress-plates; 
branches arising as forks almost from the base, forking 6-7 times at 
narrow angles, branches twisted, softer and flatter after each division, 
the last 3 or 4 forkings close set, each segment up to 60 cm. long and 
from 1-7 cm. wide, strap-like, linear-lanceolate to linear-oblong or 
falcate, in pairs, when mature somewhat constricted or waisted at 
a variable distance from the stalk, then widening again, surface 
smooth or longitudinally wrinkled, margins distantly papillate, tips 
eroded; structure of the normal laminarian type, mucilage ducts 
present; unilocular sporangia narrowly cylindro-clavate, 50-65 u high 
and 10 u in diameter, inserted between long, thin, clavate, unicellular, 
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palisade-like paraphyses 80 u high, each capped with an additional 
hyaline, gelatinous, cuboidal cap 20 u wide, and densely packed into 
an extensive, but definite, slightly-raised sorus on both surfaces just 
above the constriction if present. 

The constriction below the sorus is usually situated at about a fourth 
of the distance up the segment by the time the plant is fully mature. 
Final collapse of the blade generally begins at the terminal portion of 
the sorus, but in vegetative fronds it occurs at the frayed, ragged tip. 
In immature plants a small sorus frequently appears towards the 
attenuated, proximal end of the segment, with a constriction just 
below it, the remaining, lower, segment-portion soon increasing in 
length and width as a kind of “‘apophysis” with the elongation of the 
segment and the accompanying upward displacement of the lengthen- 
ing and broadening sorus. In favourable seasons the sorus may be- 
come 30 cm. long and terminal before its disintegration; in unfavour- 
able seasons or situations, such as growing in tide-pools or on the 
littoral, it may become mature and disintegrate while still proximal 
on the blade. The process of dissolution is further encouraged by the 
growth of Sporocladopsis (CHAPMAN, 1956) on the distal parts, especi- 
ally on the sorus, towards the end of the season. 

The constriction of the frond below the soral area is characteristic 
of many perennial species of Laminaria, a genus of which we have no 
local representative, and represents the phenomenon of regeneration 
of the old season’s lamina by a new one developed from the apophysis; 
whether a “collar’” is first formed (SETCHELL, 1905, p. 142; SMITH, 
1938, I, p. 262; Frirscu, 1945, IT, p. 195) has not been observed. 

The marginal teeth do not resemble those of Ecklonia, which are 
hooked and pointed, but are single or geminate, horizontal, papillate 
or soroid projections, generally swollen at the tips. 

At extreme low-water spring tides and extending downwards for a 
fathom or two into the laminarian zone, on a substratum of rock and 
boulders, also in deep rock-pools near low-water; often seen at lowest 
tides with the erect stems and crown of drooping blades reminiscent 
of Durvillea willana (p. 285), thrust just above the surface in exposed 
situations, generally with surge, on the open coasts—never in sheltered 
harbours—but at Ahipara (in the Far North) and elsewhere stunted 
plants are found, completely emerged, on rock in the lowest littoral. 


Local distribution: All around the coasts, spotwise, in clean 
water, in exposed situations; Stewart Is.; Chatham Is.; Subantarctic 
Islands. 


General distribution: S.America, New Zealand. 
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Tribe II-MACROCYSTEAE 


Macrocystis C. Ac., 1821 
(Gr. makros, large; kystis, bladder.) 


Sporophyte of great length, perennial, arising from a massive, 
conical holdfast of dichotomously-branched hapteres, or from a mass 
of stout, creeping, overlapping, flattened rhizomes, giving off marginal, 
forked hapteres (not in N.Z.); stipe long, slender, cylindrical, flexible, 
from 2-4 times dichotomously branched near the base, forming 
several main stipes of great length, bearing evenly-spaced, bladdered 
leaves (segments, blades) which split off in unilateral succession from 
a large, terminal, falcate, bladderless blade; mature leaves undivided, 
corrugated, petioled; pneumatocysts globose, pyriform, clavate or 
fusiform, intercalated, when present, between petiole and blade; 
growth intercalary, from a meristematic transition region at junction 
of stipe and leaf; sporangia unilocular only, borne among unicellular 
paraphyses in extensive sori restricted to bladderless fertile leaves, 
most frequently at base of plant, gametophytes microscopic, dicecious. 

Embryonic plants are of the usual laminarian type, the blade divid- 
ing by bisection several times in the manner of Lessonia, the laterals 
becoming major axes bearing terminal sickle-shaped blades which, 
ceasing to divide by bisection, cut off a succession of bladdered leaves 
by progressive parallel, horizontal splitting from the meristem (ex- 
tending from base of leaf along its convex margin) ceasing only when 
the last segment is separated, this representing the ultimate possible 
growth in length of the axis. (For structure of Macrocystis vide 
Fritscu [1945, p. 209 et seq.]). 


1. Macrocystis pyrifera (L.) C. Ac. (Pl. VI; Fig. 71) 


Lınnasus (1771, II, p. 311) as Fucus piriferus. TURNER (1809, II, p. 103, 
PI. 110) zbid. C. Acarpx (1821, I, p.46) as Macrocystis pirifera; (1822, in 
Kuntu, Synopsis, i, p. 6) as M.humboldtii. Hooker et Harvey (1845, 
p. 528, as M. pyrifera; 1847, pp. 461-465, Pls. 169-170; and PI. 171, Figs. 
A-B) as M.pirifera var. luxurians. Harvey (1855, II, p. 217) as M. pyrifera. 
Harvey et Bay (1862, IV, Pl. 202) as M. pyrifera var. dubenu. J. AGARDH 
(1848, I, p. 156) as M. pyrifera; (p. 157) as M.luxurians; (p.158) as M.lati- 
folia; (1877, p. 7, No. 61) as M.dubenii? Hooker (1867, II, p. 655) as 
M. pyrifera. Laine (1885, p. 307, Pl. X, Figs. 3-5) as M.dubenii; (1909, IT, 
p.499; 1926, p.141) as M. pyrifera. De Tonı (1895, III, p.372) as M. pyrifera. 
Smiru et al. (1895, III, p. 84) ibid. SKoTTsBErc (1907, pp. 80-136, 26 Figs., 
Pl. 9; 1921, p. 49) ibid. OLtmanns (1922, pp. 140-144, Figs. 408-409, 
422-425) ibid. SETCHELL et GARDNER (1925, p. 627, Pls. 64-65) ıbıd. 
SETCHELL (1932, pp. 445-461, Pls. 33-48) ibid. TILDEN (1935, pp. 298-303, 
Figs. 153-155) ibid. Lucas (1936, p. 95, Fig. 53) ibid. May (1939b, p. 198) 
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ibid. Moore (1941, p. 23, Fig. 7; 1943, pp. 333-340, Pls. 34-35; 1948, JAA a 
Fig. 1) ibid. Papenruss (1942, pp. 21-22, Figs. 43-59) ibid. SmitH (1944, 
p. 144, Pl. 31, Figs. 3-4) ibid. Tavıor (1945, p. 109) ibid. Fritsch (1945, II, 
p. 209 et seq., Figs. 74, 75, 82C-F; 85A-G, J, K, M; 90N, O, R) ibid. 
LinDAUER (1946, IX, No. 210; 1947, p. 558; 1957, p. 70) ıbıd. 


Thallus perennial, up to 30 m. long in local specimens, arising from 
a massive holdfast, up to 1 m. in diameter, composed of a tangled mass 
of dichotomously branched hapteres; stipe cylindrical, slender, at 
first several times dichotomously divided, then unbranched to the 
apex, beset along its entire length at regular intervals with unilateral 
blades, simple, narrow- to broadly-lanceolate or oval-attenuate, rigid 
to membranaceous, ecostate, surface smooth or rugose, margins ciliate- 
serrate; blades up to 80 cm. (-1 m.) long and up to 15 cm. wide, 
attached to more or less well-developed spherical to pyriform, or 
clavate to subcylindrical or fusiform vesicles up to 25 cm. long and 
5 cm. wide, borne on a short pedicel; sori on small, radical, bladderless 
leaves, in extensive, cloudy, superficial patches similar to those of 
Lessonia, containing immense numbers of ellipsoidal unilocular spor- 
angia, 45-55 y high and 14-18 u. in diameter, closely packed among 
erect, clavate, unicellular paraphyses, 50-70 u high and 9-24 u in dia- 
meter; gametophytes microscopic, heteromorphic in size, larger female 
producing oogonia, smaller male antheridia. 

The plant varies a great deal according to age and environment, 
particularly in the size, shape and texture of the segments and in the 
development of the vesicles; there is, however, no variation in local 
specimens of the type of holdfast. Loose-lying, bladdered forms are 
found at Pegasus Harbour and Paterson’s Inlet, Stewart Island, but, 
at the former place a delicately membranaceous, bladderless, loose- 
lying form predominates in sheltered corners on a sandy bottom. In 
these specimens the splitting, even of the terminal lobe, seems to be by 
bisection, but the ultimate divisions are few, generally 3-4; fertile 
specimens not seen. 

Captain Cook estimated the length of M. pyrifera to be 120 feet, 
which is certainly the maximum for these shores; other early ob- 
servers placed it at 1,500 feet but this is certainly incorrect; in Cali- 
fornia specimens attaining 150 feet have been recorded; MOORE reports 
her largest measurement of Stewart Island plants as 80 feet; further 
records are desirable. 


Owing to the large amount of potassium it contains, the plant, 
when dug into the soil, acts as a useful fertilizer; it is also a chief 


source of alginates and provides other derivatives of great industrial 
importance (CHAPMAN, 1950). 
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On submerged reefs on a gently shelving bottom, sometimes far off- 
shore, to a depth of 11 fathoms forming, locally, beds up to 4 miles 
long and a mile wide; in-shore forming a fringe a few yards to several 
chains in width, encroaching to the very fringe of the sublittoral zone 
where low-water mark is in deepish water; often growing beyond 
Carpophyllum maschalocarpum in the South Island, and C. flexuosum 
in Stewart Island or, in exposed localities, beyond Durvillea and the 
surf; absent from both the roughest and the calmest situations. 

Local distribution: Rather spotwise from Stewart Island north- 
wards: on the east coast as far north as Castle point; on the west coast 
in the Otago Sounds and farther north at Kapiti Island; drift speci- 
mens, entire plants, have frequently been found at Pihama, Taranaki, 
and fragments at Anawhata, Waitara and Hokianga; common at 
Stewart Island, Chathams and the Subantarctic Islands. 

General distribution: The eastern shores of the Pacific Ocean 
from Sitka, Alaska, to Lower California, and Galapagos to Cape Horn, 
Tristan da Cunha, Cape of Good Hope, S. and E.coasts of Australia, 
Tasmania, Lord Howe Island, New Zealand. 


ALARIACEAE 


Sporophyte with branched or unbranched stipes bearing terminal 
blades which do not undergo splitting, but are marginally proliferated 
with lateral out-growths (segments, pinnae) developing from marginal 
teeth exserted at the transition place; terminal blade with or without 
a midrib or central thickened area, plane, rugose or corrugated, with 
or without eryptostomata or tufts of hairs, vesicles lacking (in N.Z. 
genus). 

This family includes all genera whose species possess sporophylls, 
either actual or potential, arising as outgrowths of either stipe or blade. 


Tribe ECKLONIEAE 


With mature outgrowths from the transition-place confined to the 
blade. 


Ecklonia HORNEMANN, 1828 
(After EckLon, an early Swedish botanist.) 


Sporophyte attached by a moderately large compact, or spreading, 
holdfast of dichotomous hapteres; stipe simple, very short to long, 
solid or inflated in part; blade terminal, ecostate, long, narrow, strap- 
like, to wide and shapeless, more or less regularly pinnatifid or 
flabellately or erratically branched, the pinnae simple to decompound, 
developing from marginal teeth initiated in the transition place 
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between blade and stem which are in due course progressively up- 
wardly displaced by the elongation of the blade below; surface smooth 
or rugose to corrugated or spinulose; texture soft and delicately 
membranaceous or rather thick and harsh; margins more or less 
distantly spinulose with large and small, horizontal or upwardly in- 
curved, blunt, pointed, or divided teeth or spines or potential adven- 
titious hapteres; stipe comprising a more or less extensive medulla of 
longitudinal, parallel filaments with trumpet hyphae (seen best in 
L.S.), an inner cortex of hexagonal to quadratic cells surrounded by 
an outer cortex of narrower cells and a meristoderm of a narrower or 
wider stratum of minute assimilatory cells; mucilage-canals present or 
absent; vegetative propagation by fragmentation in one case, and by 
the employment of adventitious hapteres, or by stolons (not in N.Z.); 
asexual sori in more or less extensive superficial milky patches on 
blade or segments, or both, proximal or distal in position according to 
maturity of plants; sori containing unilocular sporangia between 
clavate paraphyses in the normal laminarian manner; gametophyte 
microscopic, branched, filamentous, the female plants stouter, with 
larger cells, the male with more slender filaments much more profusely 
branched, oogonia developing from terminal and intercalary cells, 
antheridia formed in clusters at tips of branches and each producing a 
single antherozoid. 
KEY TO LOCAL SPECIES 
1. Sporophyte propagating vegetatively by attach- 
ment of marginal adventitious hapteres, and 


asexually, by Z00SPOres em TE PT EEE E.brevipes. 
Sporophyte reproducing solely by zoospores ..... Dh 
2ASUEACE Ol Aron dss pl OU Osean iene EE E.biruncinata. 
SUMMON AO NOU OMNES 96 Fo ET ove 3. 
3. Thallus comparatively short, pinnae somewhat 
deeply, decompoundly radiately lobed ........ FE. radiata. 


Blade strap-like, evenly pinnate, pinnae strap-like Forma richardiana. 


1. Ecklonia brevipes J. Ac. (Fig. 72) 


J. AGARDH (1877, p. 5, No. 55). De Tonı (1889, p. 782; 1895, III, p. 356). 
Der (1937, p. 112, 3 Figs.). Linpaver (1939, I, No. 7; 1945, 75, pp. 
394-397, Pl. 34, Figs. 1-5; Pl. 35, Figs. 6-8; 1947, p. 559). 


Thallus up to 1 m. high, light olive-green, membranous, somewhat 
fragile, arising from a wide-spreading, much-branched holdfast of 
dichotomous hapteres, stipe short, sometimes almost lacking, solid, 
flattening and widening cuneately into a blade, sometimes narrow and 
regularly pinnated, at other times indefinitely irregularly expanded, 
with flabellate or erratically arranged lobes directed in any direction 
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without order; marginal teeth numerous, developing occasionally or 
frequently into adventitious attachment organs; sori in longitudinal, 
medial patches on blade and lobes, unilocular sporangia narrow- 
ellipsoidal, accompanied by clavate paraphyses. 

The outstanding characters, by any one of which the plant may be 
recognized in the field are: 

1. The delicate tissue of the often broad, easily torn blade. 

2. The excessively wide-spreading holdfast. 

3. The abbreviated stipe. 

4. Attachment frequently at several places by several independent 
holdfasts. 

5. The presence of adventitious marginal hapteres dangling from 
the lobes. 

6. The extraordinary and erratic development of the blade and 
segments. 

The hapteres are initiated as marginal teeth which develop into a 
straight process, early marked off into stipe and holdfast by the 
appearance of a horizontal off-shoot near the tip, the portion above 
representing the stipe, whose growth in length ceases, the remaining 
apical portion attenuating into a grapnel-like organ for temporary 
attachment, the true holdfast being developed from the horizontal 
off-shoot. While the hapteron is in process of growth the neighbouring 
segment-portion at its base lengthens out into a strap-like or ovoid 
lobe resembling a normal embryonic plant. At the latest by the time 
the newly-formed holdfast has attached itself to the substratum, but 
usually much earlier, and long before severance of the lobe from the 
mother plant takes place, the outwardly attenuating lobe ceases its 
distally-directed growth and commences to function as a free-living 
unit, reversing its direction of meristematic activity, so that the 
evolving of the lamina supercedes the primary development of the 
all-important holdfast (vide Linpaver, 1945, p. 395). 

Sublittoral, in shallowish water, on a somewhat loose substratum 
of sand and Lithothamnion, in a few sheltered situations. Plants grow- 
ing at Russell are more delicate and much more irregularly branched 
than those from Stewart Island, which are inclined to be more 
massively and more distinctly lobed, with rather regularly shaped 
oval or oblong, frequently waisted terminal lobes from a larger, 
broader, less lacerated mother blade. 

Type specimen: Herb. Ag. Bot. Mus. Univ. Lund. 

Type locality: Russell. 

Local distribution: Bay of Islands: Russell, Long Beach; Ste- 
wart Island. Endemic. 
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2. Ecklonia radiata (C. Ac.) J. Ac. (Plate VII) 


Turner (1809, II, p. 161, pl. 134) as Fucus radiatus (invalid, vide PAPEN- 
Fuss, 1944). C. Acarpn (1817), p. XIII; (1820, I, p. 113; 1824, p. 271) as 
Laminaria radiata. Rıcnarn (1832, t. 1, 2) as L.flabelliformis. J. AGARDH 
(1848, I, p. 146; 1877, p. 6, No. 57) as Ecklonia radiata. Hooker et HARVEY 
(1845, p. 528) as Capea radiata, C.flabelliformis. Harvey (1855b, II, p. 217) 
as Ecklonia radiata. Hooker (1867, II, p. 656) as var. a. radiata. DE Tonı 
(1889, p. 785; 1895, III, p. 354) as Ecklonia radiata. LAING (1885, 18, p. 306; 
1926, 57, p. 141) ibid. Lucas (1936, p. 95, Fig. 52) ibid. May (1939, p. 198) 
ibid. PAPENFUSS (1940, p. 211, Fig. 8; 1944, p. 341) ibid. LINDAUER (1947, 
p. 559) as var. a. radiata. Moore (1948, p. 270, Fig. 2) as E.radiata. 


Thallus rarely over 80 cm. high, yellowish-green to dark-olive, 
sometimes variegated with lighter longitudinal stripes, thin and mem- 
branous to somewhat harsh and coarse, surface smooth or rugosely 
corrugated, arising from a rather compact, smallish holdfast of dicho- 
tomous hapteres; stipe of moderate length, from 5-60 em., cylindrical, 
solid or hollow in deep water plants, slightly constricted above, then 
flattening and expanding cuneately into a wider or narrower, shorter 
or longer blade that remains largely intact until past maturity when 
tip undergoes erosion; pinnae (lobes) long or short in comparison with 
blade, somewhat close set, sinuses often broadly rounded, obovate- 
compound, pinnately-flabellate, or decompound pinnatifid; margins 
more or less profusely, generally distantly, dentate-spinulose. 

The plant varies a great deal in size, form, and texture, according 
to habitat and age; no significance can be attached to the varying 
relative proportions of stipe to blade or of blade to pinnae, and very 
little to the amount or lack of complexity of the pinnae. It is normal 
within the genus for the more basal pinnae to show greater develop- 
ment in length and complexity than the upper. Specimens restricted 
to still water in a sheltered environment acquire a very delicate, 
membranous, broad blade, with few wide, short, poorly modified, 
almost simple pinnae which take the form of wide, rounded lobes with 
rounded sinuses; holdfast small and poorly developed. Plants on the 
open beaches are harsher and thicker, with rugose surface, and 
numerous deeply-incised compound lobes and stout holdfast. Where 
the current is swift, a narrow, strap-like form is frequently evolved 
with stipe and blade long, in comparison with the segments. In deep- 
water the stipe develops greatly, sometimes becoming fistulose, and 
pinnae may become either excessively elaborated or retarded in their 
development, so as to appear rudimentary (E.flabelliformis of older 
authors). It is, therefore, according to recent work by BERGQUIST 
(M. Se. Thesis) frequently extremely difficult to segregate one form 
from another. The assemblage of forms may be regarded, for the time 
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at least, as but one genetic entity, and the separation of subvariants 
bearing form-names cannot be looked upon as more than a matter of 
morphological interest. 

Along the shores at low-water and just below, also in lagoons and 
tide-pools; on cliff-faces hanging downwards at low-water line; on a 
shallow, submerged substratum arising erect from the bottom; fre- 
quently attached to the large gastropod Astraea sulcata when cast 
up after storms. 

Local distribution: Rather common throughout New Zealand, 
less abundant in the south; Stewart Is., Chatham Is., not recorded 
from the subantarctic Islands. 

General distribution: Australia, Tasmania, Lord Howe Is., 
N°7: 

Forma richardiana (J. AG.) DE Tonı (Pl. VII) 

J. AGARDH (1848, I, p. 147; 1877, p. 5, No. 56) as E.richardiana. HARVEY 
(1855, II, p.218) bid. Hooker (1867, II, p.656) as LE. radiata var. richardiana. 
DE Tonı (1889, p. 786; 1895, III, p. 355) as E.radiata forma richardiana. 
Laine (1926, 57, p. 141) as E.radiata var. richardiana. Papenruss (1940, 
p. 208, Fig. 7) as E.richardiana. Moore (1941, p. 25, Fig. 9) as E.radiata 
var. richardiana. LiNDAUER (1947, XII, No. 281; 1947, 76, p. 559) ibid. 

Thallus of moderate size, holdfast smallish, stipe of medium length, 
generally under 20 cm., solid, blade short or moderately long, usually 
under 60 cm. high and strap-like, narrow in comparison with length, 
pinnae regularly and evenly spaced, approximate or distant, more or 
less opposite, mostly simple and strap-like, smooth or rugulose, 
margins rather distantly finely spinulose; sori in extensive longi- 
tudinal patches on upper part of mature blade and lower part of 
pinnae. 

In colour the plant varies from a light yellowish, through light olive- 
green to a very dark brown. Its surface is generally very smooth and 
the texture somewhat stiff and firm. The form varies according to 
habitat, being most typical in narrow channels or hanging from verti- 
cal rock in a swift current or in the swell, when blades and lobes be- 
come very narrow. It is a member of the shore-line communities, not 
invading the sublittoral region except at its very fringe, requiring the 
clean, well-aerated water of the open coasts. 

BerGquisr (1957)10) in a study of certain aspects of the ecology of 
Ecklonia radiata reached the conclusion that f. richardiana is probably 
only a growth form or ecological form of typical E.radiata. He pro- 
duced evidence to show that it is characteristic of early growth stages 
and that it persists in areas where the currents are strong. From his 


10) M. Sc. Thesis, Auckland Univ. 
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work it is evident that it clearly cannot be regarded as having varietal 
status. There is also some doubt as to whether the South African 
plants are strictly this form as understood in New Zealand. 

Local distribution: On most exposed shores around the coasts; 
Stewart Island; Chatham Islands, White Island. 

General distribution: East coast of Cape Province, S.Africa? 
(PapenFuss), N.Z. 


3. E.biruncinata (Bory) PAPENF. (Pl. VIII) 


Turner (1809, II, p. 161) as Fucus radiatus var. exasperatus. C. AGARDH 
(1820, p. 114; 1824, p. 271) as Laminaria radiata var. exasperata. Bory 
(1826), 1X, p.190; (1828, in Voy. Coq., p.101, Pl.10) as Laminaria biruncinata. 
MonTAGNE (1840), p. 140, Pl. 7 as Capea biruncinata (= Ecklonia muratii 
Feld.). J. AGARDH (1848, I, p.146; 1877, p. 6, No. 58) as Ecklonia exasperata. 
Hooker et Harvey (1845, p. 528; 1847, II, p. 466) as Capea biruncinata. 
Harvey (1855b, II, p. 217) as Ecklonia exasperata. Hooker (1867, II, 
p. 656) as E.radiata var. exasperata. DE Tonı (1889, p. 786; 1895, III, 
p. 354) as E .radiata forma exasperata. Laine (1926, 57, p. 141) as E.radiata 
var. exasperata. PAPENFUSS (1940, p. 210, Fig. 9) as E.exasperata; (1944, 
p. 341) as E.biruncinata. LINDAUER (1939, II, No. 32) as E.radiata var. 
exasperata; (1947, 76, p. 558) as E.biruncinata. 


Thallus from 30 em.—1 m. high, olive-green to very dark olive, 
turning black on drying, firmly membranous to harsh and cartilagin- 
ous on drying, blade narrow or wide, regularly pinnate and resembling 
E.radiata f. richardiana, or more or less decompoundly pinnatifid or 
pinnately flabellate and resembling the species E.radiata; margins 
profusely toothed, surface of axial blade smooth and glossy, surface 
of lobes (pinnae) rugose, their whole surface, and at least the marginal 
area of the blade, thickly covered with more or less longitudinal lines 
of hooked spiny outgrowths; sori large of generally a continuous, 
slightly elevated area extending down the main blade where spines 
are lacking, or at the bases of the upper pinnae; unilocular sporangia 
and paraphyses identical with those of the type form. 

Marginal teeth, simple, binate, or ternate, are frequently conspi- 
cuous in this form; at an early stage they are produced at the tran- 
sition-place of the simple laminarioid embryonic frond and are pro- 
gressively upwardly displaced by the activity of the meristem, their 
place being taken by successive replacements until the complete 
margin of the somewhat larger frond is spinulose. The superficial 
spines first appear in uncertain longitudinal lines within the margin 
of the main blade, later spreading inwards towards the middle line 
until the whole surface is covered, but avoiding the areas later to be 
occupied by sori. The entire surface of the lower pinnae is usually 
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spinulose. The tip of the blade of this form disintegrates very readily, 
especially after maturity. 

Small plants, mixed with larger ones, from 15 to 60 cm. in height, 
were growing profusely at Takou Bay, Northland, when visited in 
mid-winter, 1936. They occupied the crevices between immovable 
rocks and boulders at low-water mark along the northern, landward, 
margin of an exposed reef, and formed a very dense growth commenc- 
ing at the shore and extending seawards for about a chain. The 
situation is extremely rough for the eastern shores of Northland. A 
short distance further along the beach, where the bottom shelves 
gently downwards, the rocks are populated by an equally dense colony 
of Ecklonia, but E.biruncinata is missing, and its place is taken by the 
type form of E.radiata. The latter was also present in great abundance 
within a shallow lagoon separated by a narrow, sandy spit from the sea. 

Local distribution: Takou Bay, growing at low-water (small 
specimens); Houhora Heads, sublittoral (large plants); probably else- 
where in the far north; Chatham Islands. 

General distribution: Chile (?), South Africa, Australia, New 
Zealand. 


Crass: Cyelosporeae 
FUCALES Hammer, 1931-1939 


Sporophyte usually saxicolous, but sometimes limicolous, free-lying 
or floating, solid or hollow in part, cavities water or gas-filled, thallus 
simple or branched, dichotomous, monopodial, pinnate, or radial to 
a central axis, ecostate, or midribbed, wholly or in part; specialized 
vesicles present or lacking; growth apical from a single apical cell of 
characteristic form, or from a group of more or less isolated apical 
cells, or from a more or less extensive, actively dividing, apical 
meristem; structure complex, of true pareachymatous tissue, at least 
externally, sometimes with a filamentous medulla; thallus frequently 
dotted with sterile pits (cryptostomata) from which tufts of hairs 
emerge; reproduction sexual only, from ova and antherozoids!!), 
oogonia producing from 1-8 non-ciliated eggs, and antheridia pro- 
ducing 64 biciliate antherozoids accompanied by simple or branched, 
uniseriate paranemata respectively, borne within cavities (conceptac- 
les) with a distinct, narrow, ostiole, conceptacles scattered over entire 
surface, or part of it, or in specialized terminal parts (receptacles) ; 


11) Some authors look upon the reproductive organs as being unilocular 
sporangia, the oogonia being macrosporangia and the antheridia micro- 
sporangia. The contents are regarded as germinating in situ to give ova and 
antherozoids. 
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plants dicecious, monœcious, or hermaphrodite, according to species; 
fertilization in water after escape of gametes; vegetative propagation 
occasionally by fragmentation. 

In morphological differentiation (habit) the Fucales are the most 
complex of the Phaeophyceae, though the anatomical structure is 
sometimes less complex than in the Laminariales. Although the plant 
is diploid, there is no apparent asexual reproduction, the diploid plant 
reproducing sexually by means of ova and antherozoids, reduction 
division taking place during gametogenesis. A haploid generation with 
distinct individuals is therefore lacking. 

The Fucales are subdivided into a number of families, the divisions 
being based upon the type of apical cell and the mode of branching. 
The following five families are represented in New Zealand. 


1. Durvilleaceae. No apical growing region, the entire thallus grow- 
ing in length by the marginal cells. The only branching is by proli- 
ferations. The reproductive conceptacles are scattered over the 
entire expanded frond. 


2. Fucaceae. Growth is by means of a four-sided apical cell in the 
adult and by means of a three-sided apical cell in the juvenile. 
Marginariella appears to be an exception to this in that the three- 
sided apical cell persists in the adult (NayLor, 1953b). A similar 
situation has been reported for the salt marsh fucoids of the northern 
hemisphere. Branching is dichotomous and the fertile conceptacles 
are restricted to special swollen portions of the expanded lamina. 


3. Cystoseiraceae. Growth is by means of a three-sided apical cell 
and branching is spiral. The fertile conceptacles are borne on normal 
lateral branchlets or on specialized smaller leaflets on the main axis. 


. Sargassaceae. Growth is by means of a three-sided apical cell and 
branching is spiral. The fertile conceptacles are borne on modified 
upper portions of lateral branchlets. 


5. Hormosiraceae (Anomalae). Growth is by means of a group of 
four apical cells. There is no differentiation of the thallus into stipe 


and lamina as in nearly all genera of the other families. The fertile 
conceptacles are scattered over the entire thallus. 


uN 


KEY TO THE NEW ZEALAND FAMILIES AND GENERA 
OF THE FUCALES 
1. Thallus differentiated into holdfast, stipe 
and lamina 
Thallus without differentiation into stipe 
and lamina; branched, moniliform ... HORMOSIRACEAE 
(Hormosira). 


Nova Hedwigia III, 2. Lindauer, Chapman 283 
dou mm) De 
2. Fertile conceptacles located on lamina, or 
on receptacles borne directly on the 
CUSCROTNEMAMINA mers EE dks eee: Be 
Fertile conceptacles on leaflets, or on 
modified or unmodified branches of the 
TRIER SE Meat nn cate ee oe 
3. Lamina flattened with conceptacles locali- 
zed on terminal portions or specialized 
lateral appendages of lamina, plants 
ITN OMOC CIO USHER aa tac eri ase: FUCACEAE...4. 
Lamina massive, and broadly flattened 
with conceptacles scattered over the 
WiTOle air OT Cie eee) er fos een tE DURVILLEACEAE 
(Durvillea). 


1 


. Conceptacles in receptacles borne as fringe 
on interior margins of the lamina fronds Marginariella. 
Conceptacles embedded on the upper 
dichotomies of strap-like lamina ..... Xiphophora. 
. Conceptacles on normal lateral branchlets 
or specialized smaller leaflets on the 
main axis. Basal PAS leaflets not 
PEESCH CR ee CYSTOSEIRACEAE...6. 
Conceptacles on modified upper portions 
of lateral branchlets. Basal expanded 
leatletsymayzpespresents rer ee ECC SARGASSACEAE...7. 
6. Main axis flattened, reproductive branch- 
lets similar to vegetative ones, flattened 


(SA 


ONSUCTONG EEE on mer er ee Cystophora. 
Main axis terete or scarred, bearing oak- 
shaped or sublanceolate leaves ....... Landsburgia. 
7. Stem abbreviated, with long branches, 
foliar expansions with mid-rib ....... Sargassum. 


Stem percurrent, longer than branches, 
foliar expansions generally without mid- 
be Mu Carpophyllum. 


DURVILLEACEAE 


Expanded portion of thallus uniform, lacking any special organs; 
marginal meristematic cells; conceptacles scattered over entire frond; 
oogonia transversely septate. 


Durvillea Bory, 1826 
(After J. Dumont D’ÜRVILLE.) 


Fronds consisting of a holdfast, stipe and expanded blade, thick and 
leathery; holdfast bulbous, discoid or fibrous; lamina more or less 
entire or split into long laciniae; structure of an internal tissue of 
interwoven hyphae, intermediate cortical layers of oblong cells 
arranged with their longer axes at right angles to the surface; con- 
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ceptacles scattered over the expanded lamina, immersed in the cortex 
and opening to the exterior by an ostiole; plants dicecious; oogonia 
with four ova; paraphyses disposed amidst the oogonia. 


KEY TO THE LOCAL SPECIES 


1. Plant with stalked proliferations from the stipe ....... D.willana. 
Plant without stalked proliferations ................. De 

9 lamina: inflated 2. ee ek iets CPR ot eee ene D.antarctıca. 
L'AMINASON ARE INT D.caepestipes. 


1. Durvillea antarctica (Cmamisso) Harıor (Plate 9) 


Cuamisso (1822, pp. 7-9, Pl. 7) as Fucus antarctieus. TURNER (1819, 
Vol. IV, Pl. 242) ibid. Bory DE ST. VINCENT (1826b, p. 588; 1828, p. 65, 
Pls. 1, 2, Fig. 1) as Durvillaea utilis. Rıcuarn (1832, p. 8, Pl. 1) ıbıid. De- 
CAISNE (1841), Tab. 5, Figs. 1-6 ibid. Posters et Ruprecut (1840), Tab. 1 
ibid. Suur (1840), p. 277, t. 1, Fig. 1 as D. mastix. MONTAGNE (1845, p. 53) as 
D.utilis. ARESCHOUG (1847, p. 271; 1855, 1, p. 341) ibid. AGARDH, J. (1848, 
I, p.188; 1877, p. 7, No. 62) as D. utilis (pro parte). KuETzING (1849), p. 585 
ibid. Hooker et Harvey (1844, I, p.167; 1845, p. 528; 1847, Vol. II, p. 454) 
as D. utilis. Harvey (1855b, II, p. 216; 1863, 5, Pl. 300) ibid. Hooker (1867, 
Vol. II, p. 654) ibid. FarLow (1876, p. 30) ibid. Dickie (1879, p. 55) ibid. 
Laine (1885, p. 308) as D. utilis; (1909, II, p. 499; 1926, p. 141) as D. ant- 
arctica. HAR1IOT (1889, p. 53) as D.utilis; (1892, p. 1427) as Durvillea ant- 
arctica. DE Tonı (1895, p. 220) as D.utulis. SKOTTSBERG (1907, p. 140; 1921, 
p. 54) as D.antarctica. Gain (1912, p. 51) ibid. OLTMANNS (1922, p. 186, 
Figs. 436-437) as Durvillea. HERRIOTT (1923, p. 549, Pl. 54, 55, 4 Figs.) as 
D.antarctica. OLIVER (1923, p. 519, Pl. 43, Fig. 2) ibid. TiLDEN (1935, p. 305, 
Fig. 156) ıbid. CRANWELL et Moore (1937, p. 393) ıbid. LiNDAUER (1941, 
V, No. 113; 1947, p. 563) ibid. Fritsch (1945, p. 344, Fig. 124A) ibid. 
Moore (1948, p. 266, Pl. 5) ibid. Nayror (1949, p. 285, Pl. 6, 7, 8 Figs.; 
1953a, p. 277, Pl. 58-61, 12 Figs.; 1954, p. 653) ıbid. Moore et Criss (1952, 
p. 1100) ıbid. 


Plant up to 10 m. long, dark greenish-brown, leathery, attached by 
a thick, scutate, honeycombed disc up to 30 cm. dia.; stipe short, 
stout, cylindrical, up to 1 m. long and 7,5 cm. dia., widening upwards 
into a broad blade remaining almost undivided but more commonly 
split deeply into strap-like segments, strongly inflated when mature 
by a honeycomb-like series of central air chambers; young plant, 
similar to a young laminarian with entire, more or less ovoid blade; 
cortex of blade 2 cells deep, medullary cells regularly elongated and 
arranged in longitudinal series, some mucilage produced in inner 
cortex and medulla through gelatinization of cell walls, a few secon- 
dary hyphae present up to apex; honeycomb system of air chambers 
in adult frond initiated near apex by formation of spirally coiled, 
horizontally growing hyphae that interweave closely to form the 
diaphragms; increase in thickness of stipe and lamina from divisions 
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in meristoderm and cortex; swelling of hyphal lamina not unduly 
pronounced and commencing some distance behind apex; walls of 
secondary hyphae distinctly thickened as compared with those of pri- 
mary hyphae; conceptacle development occurring in second year; 00g0- 
nia generally borne on branched hairs; oogonium wall two-layered, 
each oogonium with 4 oospheres. 

On exposed coasts in the lower littoral up to low tide mark, the 
zone tending to become more elevated with increasing latitude. 

The plant is very similar to D. caepestipes (= D.harveyi) from which, 
it differs in lamina form, the nature of attachment and in the presence 
of the air chambers. In D.harveyi the lamina is less dissected, is 
yellowish-brown in colour (NayLor, 1949) and is solid. The attach- 
ment organ of D. harveyi comprises a number of rhizoidal-like strands 
when mature. Some authors (e.g. ARESCHOUG, 1855, Herrıorr, 1923) 
have included both within a single species; others (SkoTTsBERG, 1921, 
1941) regard them as distinct. Plants with intermediate characters 
may be hybrids although the two species have been regarded as 
habitat forms. 

Type locality: Cape Horn. 

Type specimen: Not seen. 

Local distribution: Exposed coasts throughout; Chatham Is.: 
Subantarctic Islands. 

General distribution: Chile, Terra del Fuega, Patagonia, Falk- 
land Is., S.Georgia, New Zealand. 


2. Durvillea willana LINDAUER (Plate 9) 

LINDAUER (1946, Fasc. VIII, No. 189) as Sarcophycus potatorum; (1949, 
p.348, Fig. 6) as D.willana; Nayuor (1953 a, p. 277, Pls. 58-61, Figs. 1-12) bid. 

Plant 5 m. or more long, dark-brown, leathery, attached by a thick 
scutate disc; stipe stout, cylindrical, 1 m. or more long, flattening and 
widening upwards into a broad complanate blade split more or less 
deeply into strap-like segments; stipe bearing many stalked proli- 
ferations placed irregularly on all sides throughout its length, each 
comprising stipe, blade and segments similar to the main axis, proli- 
ferations sometimes becoming marginal on the upper, flattened 
portion of the stipe; young plant similar to a young laminarian with 
entire, ovoid blade, first proliferations arising when about 20 cm. 
long; cortex of lamina compact, parenchymatous, cells with large 
lamina and thin walls; medulla more compact than in D.antarctica, 
primary and secondary hyphae being packed closely together; walls 
of secondary hyphae not greatly thickened and hence two types of 
hyphae not readily distinguished; increase in diameter of stipe from 
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secondary cortex much greater than in D.antarctica, this increase 
rather less pronounced in lamina; swelling of hyphal lamina commenc- 
ing earlier and becoming more pronounced than in D.antarctica; 
conceptacle development occurring in second year; oogonia arising 
directly from the wall; oogonium wall two-layered, each oogonium 
with 4 oospheres. 

The species resembles Sarcophycus potatorum of Tasmania but 
differs from it in that it possesses the broad basal disc from which 
segments can arise, as well as having secondary branches arising from 
the main stipe. It differs from D.antarctica not only in the prolifera- 
tions but also in the absence of the large, internal, polygonal cham- 
bers, whilst in young plants the tissues are generally more compact. 

At a distance plants can be readily distinguished from D.antarctica 
as the stipe stands erect with the blade dropping from the extremity. 

Type locality: Stewart Island. 

Type specimen: In herb. Lindauer, Auckland University. 

Local distribution: On exposed coasts of the S.Island and 
northwards to Castle Point on the east coast of the N. Island; Stewart 
Is. Absent from the Chatham Islands (Knox, 1954). Endemic. 


3. Durvillea caepestipes (Mont.) Comb. nov. (Plate 10) 


MonTAGnE (1839, p. 11, Tab. II) as Laminaria caepestipes (Basionym). 
Harvey (1844, p. 150) as Durvillea harveyi (pro parte). Hooker et HARVEY 
(1847, II, p. 150, Tab. 165, 166) as Duroillea harveyi (pro parte). AGARDH, J. 
(1848, p. 189) as Duroillea harveyi. Kurtzına (1849, p. 585) as Duroillea 
montagnei and D. harveyt. Dickie (1876, p.44; 1879, p.55) as D. harveyi. Far- 
Low (1876, p. 30) ıbid. GRABENDOERFER (1885), p. 3, Tab. VI, Figs. 1-8 
ibid. Harıor (1889, p. 53) ibid. SKOTTSBERG (1907, p. 141) as Durvillea harveyi 
(pro parte). NayLor (1953a, p. 296) as Durvillea harveyi (pro parte). 

Plant relatively small, up to 3 m. long, olive-brown, lamina reddish 
when turned towards the light, on drying going opaque black, stipe 
woody, lamina stiff at base, coriaceous elsewhere, breaking readily 
when dry; attached by bulbous, unequally hemispherical disc, becom- 
ing reticulately fibrous when old; stipe short, up to 18 cm. long, almost 
palmlike, shrinking on drying to the thickness of a finger, flattening 
and widening cuneately into a broad, flattened lamina which becomes 
irregularly split into short, narrow, sword-like laciniae, ultimate parts 
of the laciniae long and narrow; conceptacles scattered sparsely over 
whole frond; four ova in an oogonium. 

Occurs around low-water mark. 

This species has been regarded by SkorrsBerG (1907) and also by 
NAYLOR (1953) as either a young form of, or identical with D. harveyi. 
The type descriptions suggest that there are differences between 
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D.caepestipes and D.harveyi, in particular D. harveyi having a fibrous 
attachment root whereas that of D.caespestipes is bulbous. It appears, 
however, that plants with bulbous attachment organs are immature 
as they are not recorded as having conseptacles. It seems likely that 
what has been described as D. caepestipes is the young immature plant 
and that with age the bulb breaks down into fibre-like sectors and has 
then been described as D.harveyi. If this view is accepted then the 
specific epithet caepestipes must take priority over harveyi. 

Type specimen: Herb. Mus. Paris. 

Type locality: Malouines Is. (Falkland Is.) 

Local distribution: Chatham Is. 

General distribution: Chile, Patagonia, S. Georgia, Falkland Is. 
Kerguelen, Subantarctic Islands. 


FUCACEAE 


Plants with dichotomous or pinnate, strap-shaped branches, in 
some cases with piliferous cryptostomata, often with buoyant air 
bladders; oogonia and antheridia produced in conceptacles restricted 
to specialized portions of the thallus. 


Xiphophora MoNTAGNE, 1842 
(Gk. Xiphos — sword; phora — bearing.) 


Plants flat, ribless, plane, smooth, without vesicles, attached by a 
scutate disc, dichotomously subpinnately branched; structure of 
three layers, a central medulla of long, narrow, septate cells, an inner 
cortex of iso-diametric cells and an outer cortex of several rows of 
densely packed, small, rectangular cells; fertile portions restricted to 
the upper dichotomies; oogonia dividing into 4 oospheres, surrounded 
by paraphyses. 


KEY TO LOCAL SPECIES 


1. Segments very broad, 13 mm. or more, southern .... var. maxima. 
Segments narrower, central and northern .......... À, 

2. Segments of medium width, frond flat in t.s. ....... X.chondrophylla. 
Segments very narrow, frond rounded in t.s. ....... var. minus. 


1. Xiphophora chondrophylla (R. Br.) Harvey. 


Brown in Turner (1819, IV, Pl. 222) as Fucus chondrophyllus. AGARDA, 
C. (1822, p. 251; 1824, p. 217) as Sphaerococcus chondrophyllus. MONTAGNE 
(1842, p. 200; 1842, p. 12, Tab. 7, Fig. 1; 1845, p. 59, Pl. 1) as Xiphophora 
billardieri (pro parte). ArescHouG (1847, Tab. 1) as Sphaerococcus chondro- 
phyllus. Acaron, J. (1848, p. 203; 1877, p. 7) as Fucodium chondrophyllum. 
Hooker et Harvey (1844, p. 177, Pl. 69, Fig. 3; 1845, p. 528) as X. billar- 
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dieri. Harvey (1855b, II, p. 215) ibid. and as X.chondrophylla. HOOKER 
(1867, p. 652) as Fucodium gladiatus and F.chondrophyllus. KUETZING (1849, 
p. 591) as Fucus chondrophyllus. Barton (1893, p. 35) as X. billardiert (pro 
parte). De Toni (1895, p. 213) as X.chondrophylla and X.billardieri (pro 
parte). Laine (1899, p. 66) as X.chondrophylla; (p. 67) as X.gladiata; (1909, 
II, p. 500) as X.gladiata; (1926, p. 142) as X.chondrophylla and X.gladiata. 
Corton (1912, p. 257) as X.chondrophylla. OLıver (1923, p. 523) «bid. 
Heine (1932, p. 557, Pl. 17, Fig. 2) ibid. CRANWELL et Moore (1938, p. 391) 
ibid. MircHELL (1941, p. 49, 4 Figs.) ibid. LINDAUER (1947, p. 559; 1958, 
p. 70) ibid. Moore (1948, p. 264, Pl. 4, Fig. 3) ıbid. 


Plants up to 100 cm. tall, thick, flat, compressed, flexible, coriaceous, 
olive-green to brown, going black on drying and becoming woody and 
brittle; main axis short, up to 10 mm. wide, arising from a scutate 
disc, buttressed, branching repeatedly, dichotomously or subpinnately, 
surface smooth and even; segments linear, strap-like, erecto-patent, 
becoming narrower with successive dichotomies; angles of dichotomies 
acute but rounded; ends of branches all more or less equal in height, 
truncate, emarginate, entire, apical groove often extending across 
entire apex; broken segments giving rise to several fresh shoots much 
smaller than the parent segment; fertile conceptacles in sword-shaped, 
terminal, receptacular regions; monoecious; male conceptacles peri- 
pheral, female central, arranged in several series of regular rows; 
oogonia 250 y long by 175 u. wide, giving rise to four ova, circa 130 u 
dia.; antheridia on septate branches. 

Grows in pools near low tide mark or forms a fringe above the 
Durvillea and Carpophyllum communities in semi-exposed situations 
where there is a strong ocean swell. It seems that there are three 
groups of Xiphophora in New Zealand. There is the typical X.chondro- 
phylla which is not very much removed from the Australian X. gladiata 
but differing from it in the short receptacles. This is wide-spread but 
patchy and is the one that Larne (1907) confused with X. gladiata. In 
some plants (especially from Cook Strait) the appearance is very close 
to that of Australian plants according to Womersley (pers. comm.). 
It well may be that speciation is in fact taking place at the present 
time and the original X. gladiata is giving or has given rise to the New 
Zealand X.chondrophylla. There is also a considerable difference 
between young vegetative and old reproductive plants and also 
between surge and pool forms. Secondly, there is the southern wide 
form (var. maxima) and the northern, narrow form (var. minus). 
The two varieties may well represent extremes of an ecocline. Earlier 
ideas of the existence of X.gladiata in the subantarctic islands are 
regarded as erroneous, the plants being X.chondrophylla. J. Acarpu 
(1877) discusses these plants and says “Inter specimina ab aliis 


Nova Hedwigia III, 2. Lindauer, Chapman 289 


ee ee eh un mn Be 


depicta, velut inter ea quae e Nova Zelandia coram habui, 
nullum vidi, quod ad verum. Fucum gladiatum referre aude- 
rem. Ipsum illud specimen a Montagne in Voy. Pol. Sud. 
depictum, velut quod ex Ins. Auckland mihi misit Harvey, 
utrumque revera nimium incompletum quam ut certum 
judicum de his ferre liceat, fere potuis ad F.chondrophyllum 
(B) maximum ducere propensus sum.” 

Type specimen: R. Brown, Iter australiense, 1802-1805, 
Herb. Brit. Mus. 


Type locality: Port Dalrymple. 

Local distribution: Patchy in both islands, rare in the north, 
more frequent in the centre and south; Chatham Is., Stewart Is., 
Subantarctic Islands. 

General distribution: Tasmania, Victoria, New Zealand. 


2. Xiphophora chondrophylla (R. Br.) HARVEY var. maxima 
(J. Ac.) Herne (Plate 11) 


AGARDH, J. (1877, p. 7) as Fucodium chondrophyllum var. maximum. 
HEINE (1932, p. 559, Pl. 17, Fig. 4, Pl. 18) as Xiphophora chondrophylla var. 
maxima. LINDAUER (1947, I, No. 259; 1947, p. 559) ıbid. Naytor (1954a, 
P21552P17254 9520, p. 603) ibid: 


Plant similar to the species but with much broader, strap-shaped 
segments, 13 mm. or more in width, which do not decrease in width 
with successive dichotomies; conceptacles arranged in many rows. 

Local distribution: Hawkes Bay southward, S. Island, Chatham 
Is., Stewart Is., Subantarctic Islands. Endemic. 


3. Xiphophora chondrophylla (R. Br.) Harvey var. minus (J. AG.) 
Herne (Plate 11) 
AGARDH, J. (1877, p. 7) as Fucodium chondrophyllum var. minus. HEINE 


(1932, p. 559, Pl. 17, Fig. 3) as X.chondrophylla var. minus. LINDAUER (1940, 
III, No. 58; 1947, p. 559) ıbid. 


Plant similar to the species, up to 30 cm. or more high, segments 
narrower, short or long, up to 5.5 cm. ; lower portion of axis frequently 
denuded as old branches lost; fertile branches narrow, much divided 
forming terminal overlapping, flabellate clusters; conceptacles in 
1-2 rows. 

Local distribution: Kermadec Is., N.Island south to Bay of 
Plenty, rarer and more patchy on the west coast. Endemic. 


290 Nova Hedwigia III, 2. Lindauer, Chapman 


Ur 


Marginariella Tanpy, 1936 
(Margo = edge; ella = diminutive.) 


Thallus arising from fibrous holdfast of dichotomously branching 
haptera forming a subconical mass, large, up to 2m. or more in length, 
branching subpinnate, in one plane only, plants dicecious or herma- 
phrodite; stipe long, somewhat flattened, twisted through a half 
revolution at the base giving corkscrew-like effect, bearing wart-like 
protuberances where old fronds have been shed, upper portion only 
bearing fronds; growing point at extreme tip covered by youngest 
incurved fronds; fronds narrowly constricted at base, borne altern- 
ately from the edges of the flattened stipe, strap-like, ecostate, once 
or more dichotomous with the outer branch growing more rapidly, 
thus giving arcuate form to frond, margins more or less coarsely 
serrated, air bladder and receptacles borne on the interior margins at 
the bases of the fronds; vesicles pedicellate, globose or cylindro- 
elliptical, attached amongst the fringe of receptacles; receptacles 
pedicellate, numerous, terete, or flattened apiculate; conceptacles 
sunken in receptacles, flask-shaped, opening by ostiole, bearing either 
oogonia and simple paraphyses or antheridia, or conceptacles may be 
hermaphrodite; oogonia solitary, without pedicel, containing single 
oospore; antheridia terminal on profusely branched hairs. 

Branching of the axis may occur if the apex is damaged when 
proliferation occurs giving rise to several branches, each repeating the 
structure of the main axis. 

A distinctive and handsome endemic genus with two fairly distinct 
species, M.urvilleana and M.boryana. They are sublittoral Fucoids 
growing from Cook Strait southwards and on adjacent islands. 

The affinity of the genus appears to be with other southern Fucaceae 
such as Scytothalia, Phyllospora and Seirococcus, but it is clearly 
distinct from any of these. Kurrzina (1848) included Scytothalia 
Jacquinotit as a species of Marginariella but later workers exclude this, 
regarding the genus with its two species as being characterized by the 
arrangement of stipitate vesicles and conceptacles as a fringe along 
one margin of the frond. Like other members of the Fucaceae this 
genus exhibits marked flattening of the greater part of the thallus. The 
three-sided apical cell of adult Marginariella, which is lodged in a 
shallow groove at right angles to the plane of flattening, however, 
resembles the condition in the Cystoseiro-Sargassaceae and differs 
from the usual adult Fucaceae type of apical cell which is quadrilateral. 
It is general in the other members of this family for the three-sided 
apical cell of the sporeling to be replaced at an early stage by the four- 
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sided apical cell, though certain salt-marsh Fucaceae may retain 
the three-sided cell. Like Seirococeus, Scytothalia and Phyllospora, 
Marginariella possesses an attachment organ of branching haptera 
resembling those of the Laminariales. Each oogonium contains a 
single characteristically urn-shaped egg, which is held until after 
fertilization by a hollow stalk formed from the middle layers of the 
oogonium wall. 

Marginariella was first collected by Dumonr D’URvILLE, captain 
of the French scientific expedition 1826-1829 in the “Astrolabe’”. 
Lesson, the naturalist of the voyage, made drawings of the new plants 
and sent them to the French botanist AcHıLLe RicHARD, who from 
these described two species and founded the genus Marginaria. These 
two descriptions of M.ureilliana and M.gigas, together with ac- 
companying plates, are published in ‘Voyage de l’Astrolabe”’, Botani- 
que, 1832, Essai d’une Flore de la Nouvelle-zeland” by RıcHArp, 
p- 10, also Atlas IV, Plates 3 and 4. 


The following specific descriptions were given: M.urvilliana Nos. 

m. fronde stipitata, basi nuda, pinnata, laciniis basi angustis patulis, 
in segmentis 3-4, oblongis obtusis, serratis, divisis. 

M.gigas Nos. 

m. fronde basi stipitata nuda, subpinnata, apice bipartita, laciniis 
longissimis erectostrictis, basi angustatis, superioribus margine ex- 
teriore semipinnatis arcuatis, segmentis linearibus obtusis grosse 
serratis; stipite plano brevi; vesiculis margini interiori adnatis. 

They are recorded from drift off Cape Kawa Kawa. Both plants 
were apparently sterile. 

Comparison of the plates shows that there is no real specific distinc- 
tion between these two plants. The breadth of the fronds, their 
serrations and the globular air bladders show that they both belong 
to a single species. 

Rıcnarp later discovered in a trunk which had been lost, a parcel 
of dried algae from Lesson including material of what was clearly 
a new species. RrcHarp had considerable doubt about the genuineness 
of his newly established genus Marginaria, and discarded it, including 
the three species under the well-known genus Sargassum. 

(S.lessonianum = M.gigas, the specific name gigas being rejected 
as inappropriate to the genus Sargassum; S.urvillianum = M.ur- 
villiana; and S.boryanum sp.nov.). The description of S.boryanum, 
but no illustration, is found in a later chapter of the “Voyage de 
Astrolabe’, Sertum Astrolabarium 1834, Quelque Additions et recti- 
fications sur les Algues. 
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In 1842 Monracne, in “Prodromus Phycearum Novarum in itinere 
ad Polum Antarcticum”, described Marginaria as ‘‘genus restaurat”? 
with two species M.boryana and M.urvilleana. 

In 1845 he further described and illustrated the same two species 
in “Voyage au Pol Sud sur l’Astrolabe et la Zelle sous Dumont 
D’Urville, Plantes Cellulaires” p. 80-82 + Atlas Plates 2 and 3. 

Tanpy, 1936, points out that the generic name Marginaria A. Ricu. 
was a later homonym because Marginaria Bory, Dict. Class., Hist. 
Nat. VI, 587 (1824) is a published name for a genus of ferns. He pro- 
posed the amendment of the name to Marginariella. 


KEY TO THE SPECIES OF MARGINARIELLA 
1. Fronds broad, deeply serrate, vesicles globose, receptacles 


lateral yacompresse Cerrone tier er M.uroilliana. 
2. Fronds narrow, serrate or entire, vesicles cylindrico-ellip- 
LICALILECEDLACIE SOLE LEE RE EE ee M.boryana. 


1. Marginariella urvilliana (A. Ricuarp) TANDY, 1936 (Plate 12) 
(Named after the eminent Captain Dumont D’URVILLE 
who first discovered the plant.) 


RicHarpD (1832, p. 10 + Atlas Plates 3 and 4) as Marginaria urvilliana 
and M. gigas; (1834, pp. 137-8) as Sargassum urvillianum and S.lessonianum. 
CUNNINGHAM, A. (1836, II, p. 327) as Sargassum lessonianum and S.ur- 
villianum. MoNTAGNE (1842, p. 10; 1845, p. 80 + Atlas PI. 3, Fig. 1) as 
Marginaria urvilleana. Hooker et Harvey (1844, I, pp. 175-6; 1845, p. 524) 
ibid. and as M. gigas. AGARDH, J. (1848, p. 257) ibid, with forma latifolia = 
M.urvilliana A. Ricu.; forma angustifolia = M.gigas A. Rıcn.; (1877, p. 11, 
No. 79) as M.urvilleana. Kuerzine (1849, p. 637; 1861, XI, p. 52) as 
M.urvilleana and M.gigas. Harvey (1855b, II, pp. 213-14) as M. gigas. 
Hooker (1867, II, p. 650) as M.urvilleana. DE Toni (1895, p. 135) as 
M.urvilleana. Laine (1885, pp. 310-11; 1889, p. 69; 1909, II, p. 502; 1926, 
p. 143) ibid. TıLven (1935, Fig. 174) erroneously labelled Marginaria boryana. 
Tanpy (1936, pp. 209-10) as Marginariella urvilliana. DELF (1937, p. 273) 
ibid. LINDAUER (1947, p. 560; 1947, Fasc. XI, No. 258) ibid. NayLor (1953), 
pp. 493-511; 1954, p. 652) ibid. 


Plant perennial, submerged, 114-2 m. or more, long, attached by 
a holdfast comprising a mass of fine interwoven, branching haptera in 
the mature plant, a small conical disc in the sporeling; stipe stout, 
conspicuously flattened, twisted at the base, up to 86 cm. long; apical 
cell three-sided in sporeling as well as mature plants; fronds alternate, 
distichous, broad, leafy, up to 1-114 m. in length, up to 6 cm. broad 
or more in short juvenile vegetative fronds, toothed on outer margins 
serrations deeper and broader than in M.boryana, texture membran- 
ous, colour dark to golden brown, constricted at base, unequally 
dichotomous above, the inner divisions shorter giving frond arcuate 
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form; vesicles stipitate, globose, borne amongst receptacles on inner 
margins of the fronds; receptacles numerous, forming dense fringe 
along inner margins of fronds, laterally compressed, may be tuber- 
culate when mature, stipitate, apiculate, up to 6-7 cm. long, 0.4 cm. 
broad by 0.2 em. thick, yellowish in colour with dark markings show- 
ing positition of conceptacles; conceptacles numerous, flask-shaped, 
immersed in receptacles, opening to surface by ostioles; conceptacles 
hermaphrodite, or plants may be dicecious; oogonia develop earlier 
than antheridia, directly on wall of conceptacles, a single urn-shaped 
oosphere produced in each; oogonial wall possessing specialized, distal 
collar; the liberated oosphere is held in a tubular stalk until after 
fertilization and until the sporeling has begun to develop; antheridia 
ovoid and terminal on tufts of short, branching hairs; paranemata 
simple. 

For details of reproduction and life history reference should be made 
to Naytor (1953). 

Occasionally very wide-leaved specimens of M.urvilliana are found; 
these are usually from juvenile plants, but fertile wide-leaved speci- 
mens have also been collected. 

Typespecimen: A. Richard’s type description was prepared from 
drawings sent to him by Lesson of plants discovered by D’URVILLE. 
In Montagne’s herbarium in the Paris Museum there is a specimen 
sent to Montagne by Richard. It exists in a series of fragments which 
were used by MonTAGNE to make drawings—the original drawings 
are attached to the sheet. This is presumably the type specimen. 
Another specimen in the same collection is from Auckland (presum- 
ably from Auckland Islands visited on Voyage au Pol Sud?) and is 
labelled Silicularia nov. gen. This may represent the specimen referred 
to by MonraGne in Voyage au Pol Sud. as “fragmentum frondis 
fructus maturos gerens ex insulis Aucklandicus relatum mecum 
communicavit’’, sent by D’URvILLE. 

Type locality: The type locality, according to Rıcuarn (1832) 
“Crescit in Novae Zelandiae loco vulgo dicto baie Kawa Kawa’”. 

Local distribution: Common sublittorally on moderately ex- 
posed rocky coasts in shallow water from Cook Strait southwards, 
though occurring as drift as far up as Castle Point and Cape Kid- 
nappers on the east coast; Stewart Island, Chatham Islands, Auck- 
land Islands. Endemic. 
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2. Marginariella boryana (A. Ricuarp) Tanpy, 1936 (Plate 12) 


(Named after Baron Bory DE Sr. VıncEnT, distinguished French 
botanist.) 
~Ricuarp (1834, II, p. 138) as Sargassum boryanum. CUNNINGHAM, A. 
(1836, II, p. 327 et seq.) as Sargassum boryanum. MONTAGNE (1842, p. 10; 
1845, p. 82, Plates 2, Fig. 2) as Marginaria boryana. AGARDH, J. (1848, 
p. 256; 1877, p. 11) ibid. Hooker et Harvey (1845, p. 535) ibid. HARVEY 
(1855b, II, p. 213) ibid. Kuetzine (1849, p. 637; 1861, XI, p. 53) ıbıd. 
Hooker (1867, II, p. 650) ibid. Laine (1885, p. 310; 1889, p. 69; 1909, IT, 
p. 502; 1926, p. 143) ibid. De Tonı (1895, p. 135) ibid. TANDY (1936, pp. 
209-10) as Marginariella boryana. DELF et Hype (1936, pp. 249-60) ibid. 
Moore (1948, p. 264, Fig. 1) ibid. LiInDAUER (1947, p. 560; 1947, Fasc. XII, 
No. 282) ibid. Nayror (1954, p. 652) ibid. 

Plant perennial, sublittoral, 1-2 m. long or more, attached by hold- 
fast of stout mass of finely interwoven branching haptera; stipe stout, 
slightly flattened, twisted at the base up to 40 cm. long; fronds long, 
alternate, distichous, 2 cm. or more broad, narrower than in M.ur- 
villiana, serrate or almost entire, texture coriaceous to cartilaginous, 
colour dark to golden brown, constricted at base, unequally dicho- 
tomous above, the inner divisions slightly shorter giving frond a 
somewhat curved appearance; growth by means of three-sided apical 
cell; vesicles stipitate, cylindrico-elliptical or pyriform, sometimes 
slightly apiculate, borne amongst receptacles on inner margin of 
fronds; receptacles numerous, terete, may be tuberculate when mature, 
stipitate, apiculate, up to 6-7 cm. long, diam. 0.3 cm., yellowish in 
colour with dark markings showing position of conceptacles; concep- 
tacles numerous, flask-shaped, immersed, opening to exterior of 
receptacle by ostioles, hermaphrodite or plants may be dicecious; 
oogonia forming a single oosphere developing directly from wall of 
conceptacle; antheridia terminal, ovoid, on short branching hairs; 
paranemata simple. 

Kasily distinguished from the former species by the narrower, longer 
fronds, cylindrico-elliptical vesicles and terete receptacles. 

Type specimen: Richard’s specimens have not been located, but 
the Paris Museum has in Montagne’s herbarium a fertile leaflet with 
slides and drawings which is labelled as coming from “‘Leyden Island, 
Batavia, Java”, Voyage of Astrolabe, and collected by Homsron in 
1841. The locality ascribed is very questionable since this Fucoid is 
definitely not a tropical one, but MONTAGNE in Voyage au Pol Sud 
states “Nos antem specimen completum perfectumque ante occulos 
habemus a cl. Hompron lectum in rupibus insulae Leyden, in ipso ore 
portus Bataviae vel numquam recessu maris nudatis, vel et aestu 
relictis, ubi haec alga gregaria in profundo mari vivit.” 
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Type locality: The type locality according to Ricuarp (1834) is 
“Crescit in rupibus submarinis Novae Zelandiae”. 

Local distribution: Common sublittorally on rocky coasts, 
usually in deep water in relatively exposed positions, from Cook Strait 
southwards, Stewart Island, Chatham Islands, The Snares. Endemic. 


Cystophora J. Acarpn in Linnaea XV p. 3, 1841 
(Gk. Kystos = a bladder, phora = bearing.) 


Large plants, 60-90 cm. long or more, attached by a conical disc- 
like holdfast, having a distinet main axis, branches and branchlets 
(ramuli); main axis frequently terete at base, soon becoming flattened 
and two-edged; lateral branches arising from the flat sides of the axis 
thus giving a zig-zag pattern down to the ultimate ramuli; branches 
regularly alternate; ramuli more or less terete, or, in one New Zealand 
species flattened and leaf-like; receptacles similar to the vegetative 
ramuli, simple or branched, often swollen or torulose bearing usually 
a double row of conceptacles which in most cases are hermaphrodite; 
flotation vesicles present in most species, usually stalked and smooth 
at the apex. 

Reasons for the retention of the generic name Cystophora J. AG. as 
against Blossevillea DECNE. are outlined by Sitva (1952, p. 279) in 
his list of ‘Nomina generica conservanda proposita.” 

The genus is typically a southern one, being confined to Austral- 
asian seas. About 20 species are known, six of which occur around 
New Zealand and from the Subantarctic Islands. The New Zealand 
species of Cystophora present considerable difficulty in identification. 
This is for two reasons: firstly, many identifications and descriptions 
have been made from shrunken, dried, herbarium material which is in 
some cases somewhat different from the turgid fresh material. The 
diagnostic characters given in the following key apply both to fresh 
and dried material. Secondly, it seems apparent that within the New 
Zealand species a degree of hybridization occurs in certain areas where 
some of the species overlap. Cystophora platylobium seems quite dis- 
tinct, but C.torulosa, C.scalaris, C.retroflexa and C.dumosa seem to 
intergrade. A full analysis of the degree of this variation needs to be 
made. 

Of the New Zealand species, C.platylobium occurring from Cook 
Strait south, can readily be distinguished by its broadly flattened 
receptacles and leaf-like pinnules; the widespread C.torulosa is like- 
wise distinctive with its swollen terminal ramuli and coriaceous tex- 
ture; C.scalaris occurring from Wellington southwards, is a rugged 
plant with zig-zag axis and close-set pinnules on tortuous branchlets; 
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C.retroflexa is widespread and is the most variable of the species, but 
can usually be recognized by its shaggy, straggly appearance and the 
elongate pinnules; C.dumosa is found south of Wellington and posses- 
ses characters intermediate between those of the last three species. It 
lias the fascicled branches of C.torulosa, the filiform ramuli of C.retro- 
fleca, and a tendency towards the zig-zag axis of C.scalarıs. C.distenta 
has not been recorded definitely from the mainland, but occurs on the 
Chatham Islands. It can be recognized by its distally flattened re- 
ceptacles. 

Other species that have been recorded from New Zealand are listed 
below but their occurrence in New Zealand is open to doubt. Some 
may have been collected as drift specimens, coming possibly from the 
Australian coasts; others are almost certainly records of existing 
species or their variants which have been incorrectly identified. There 
is the possibility that the records may yet be established for New Zea- 
land localities so far unexplored. 


C.cephalornithos (LaBiLL.) J. AG. Sp. 1 p. 246. 1848. Collected in 
1909 from the Bluff by Capra—an Australian species not since re- 
corded here, but may be on Chatham Islands. 


C.monilifera J. Ac. 1848. Laing’s specimen from Pelorus Sound 
bearing this name is almost certainly a form of retroflexa. WOMERSLEY 
in a personal communication says “the New Zealand record is pro- 
bably based on that of J. AGArpu. The only plant in herbarium 
Agardh from New Zealand is one collected there on the voyage of the 
Astrolabe (sheet 1021). This is a small specimen and agrees with 
C.monilifera in general habit, receptacles (fine and distinctly monili- 
form) and vesicles, but the lower branches on the main stem are only 
slightly wider than the stem at their base. Probably a form of C. moni- 
lifera. Could locality label be incorrect?” 


C. paniculata (Turn.) J. Ac. 1848, recorded from the Auckland 
Islands by Raspennorst and from New.Zealand by Hooker and 
Harvey (1845, p. 527). Not collected recently. 


C.retorta (LAB1LL.) J. Ac. 1848 from Auckland Islands. No recent 
records—probably only a form of C.retroflexa. WOMERSLEY reports 
(pers. comm.) “In herb. Agardh is a specimen from ‘Lyalls Bay, N.Z., 
Berggren’ which I noted as quite typical C.retorta with a few ovoid- 
spherical vesicles, 3-4 mm. dia. In the absence of further records, 
however, one wonders about misplaced labels!” This species is re- 
corded from Akaroa by Hooker and Harvey (1845, p. 527). It would 
seem that further search for this species should be made in both 
localities. 
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KEY TO THE NEW ZEALAND SPECIES OF CYSTOPHORA 


1. Ultimate ramuli flattened and leaf-like ............. C. platylobium. 
Ultimate ramuli not flattened and leaf-like .......... 22 

2. Ultimate ramuli rarely exceeding 3 cm. in length .... 3. 
Ultimate ramuli exceeding 3 cm. in length .......... C.retroflexa. 

3. Ultimate ramuli torulose, not swollen .............. 4, 
Ultimate ramuli swollen, club-shaped ............... C.torulosa. 


4. Axis flattened, wide, strongly zig-zag, laterals subdicho- 
tomously branched, ramuli several times forked, toru- 

lose, erratically bent. texture’harsh "Men C.scalaris. 
Axis somewhat zig-zag, laterals subfascicled, receptac- 
les slightly compressed, ramuli thin, simple or forked, 


Lex DUTES SON MAL Set Aah AIR DPerANSAL othe EES C.dumosa. 
Ultimate ramuli broad, swollen, flattened distantly, 
laxly arranged in alternate series; axis rounded ....  C.distenta. 


1. Cystophora platylobium (MERrT.) J. AG. (Plate 13) 


MERTENS (1819), p. 14 as Fucus platylobium. AGArDH, C. (1820, p. 43) as 
Sargassum platylobium; (1824, p. 288) as Cystoseira platylobium. AGARDH, J. 
(1848, p. 245; 1870, p. 440; 1877, p. 8, No. 68) as Cystophora platylobium. 
Harvey (1855), II, p. 214, Pl. 108) as Cystophora lyalli. Kunrzine (1849, 
p. 606) as Platylobium mertensii. DECAISNE in KUETzING (1849) as Blosse- 
villea platylobium. Harvey (1860, II, p. 284) ibid. Hooker (1867, p. 651) 
as Cystophora platylobium. DE Tonı (1895, III, p. 138) ıbid. SonveER (1852), 
p. 667 as Platylobium mertensit; (1853), p. 511 as Neurothalia mertensit. 
LAING (1899, p. 67; 1926, p. 143) as Cystophora platylobium. May (1939, 
p. 64, 204) as Blossevillea platylobium. LINDAUER (1947, p. 561) tbid; (1947, 
XII, No. 283) as Cystophora platylobium. Moore (1948, p. 260, Pl. 2, Fig. 4) 
as Blossevillea platylobium. NAYLOR (1954, p. 653) as Cystophora platylobium. 


Frond erect, up to 90 cm. or more high, dark olive-brown, going 
black on drying and becoming brittle, stout, distichously 2-3 pinnate; 
stipe cylindrical, 3-4 mm. wide, arising from a conical holdfast, soon 
becoming flexuous, compressed and oval in section; pinnae alternate, 
distichous, somewhat distantly and regularly inserted, distantly zig- 
zagged towards base, rachis of pinnae terete, bearing (1) largish, 
ellipsoidal to spherical, stalked, mutic vesicles, 10-15 mm. long by 
7-14 mm. wide and (2) flat, linear to linear-lanceolate or pinnatifid, 
leaf-like costate pinnules up to 9cm. long and 16 mm. wide; receptacles 
marginal, alternate on the pinnules, entire, flat, stipitate, stipe up to 
3 mm. long, ensiform to broadly elliptic-lanceolate, acuminate, 
13-24 mm. long x 4-5 mm. wide, bearing conceptacles in two distinct 
rows with marginal ostioles; conceptacles hermaphrodite, oogonia 
producing one ovum. 

A plant of the sublittoral but thrown up in the drift. It is very 
distinct from all other species of Cystophora found in New Zealand. 
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Type specimen: In Paris Museum. 

Type locality: Australia (“Novae Hollandiae littora’’). 

Local distribution: Locally from Cook Strait southwards; alt- 
hough sometimes found in the drift at Taranaki the specimens have 
probably been washed north from Cook Strait. AGARDH’s record from 
Napier is probably not correct. 

General distribution: Tasmania, Australia (S), New Zealand. 


2. Cystophora torulosa (R. Br.) J. Ac. (Plate 14) 


Brown in Turner (1809-1819, pl. 157 as Fucus torulosus. MERTENS (1819), 
p. 185 ibid. Acarpu, C. (1820, p. 75; 1824, p. 290) as Cystoseira torulosa. 
Rıcnarn (1832, p. 139) ibid. DECAISNE (1841), p.147 as Blossevillea torulosa. 
AGARDH, J. (1848, p. 243; 1870, p. 445; 1877, p. 8, No. 73; 1896, p. 48) as 
Cystophora torulosa. KUETZING (1843, p. 364; 1849, p. 628; 1860, X, Pl. 72, 
Fig. 2) as Blossevillea torulosa. Hooker et Harvey (1845, p. 527) as Blosse- 
villea torulosa. Harvey (1855, II, p. 214; 1860a, III, Pl. 123; 1860b, II, 
p- 283) as Cystophora torulosa. SONDER (1853), p. 511 as Neurothalia torulosa. 
Hooker (1867, p. 651) ibid. De Toni (1895, III, p. 143) ıbid. Corron (1912, 
p. 257) ibid. Laine (1899, p. 67; 1926, p. 143) ibid. Lucas (1936, p. 72) ıbid. 
LinpauerR (1939, I, No. 9) ıbid; (1947, p. 561) as Blossevillea torulosa. 
Moore (1948, p. 260, Pl. 2, Fig. 2) ibid. Nayror (1954, p. 653) as Cystophora 
torulosa. 

Frond 80 em. or more high, light to dark olive-brown, turning black 
on drying, coarse, coriaceous, hard and somewhat brittle when dry, 
especially towards base, one or more fronds arising from a small, solid, 
conical holdfast; stipe cylindrical at very base, later compressed to 
3-4 mm. wide, 1.5 mm. thick, zig-zagged at base, subsimple or alter- 
nately pinnately branched from the flattened face; pinnae retroflexed 
at insertion, 1-1.5 mm. wide below, narrowing above, distinctly zig- 
zagged at base; pinnules crowded, subfascicled, firm and stiff, short, 
up to 2 cm. long and 3 mm. wide, club-shaped to cylindrical, tapering 
to base, simple or one or more times forked, obtuse, developing at 
maturity into the receptacles which are terete and smooth and not 
flattened or torulose when fresh; conceptacles arranged in 2-3 longi- 
tudinal rows; vesicles solitary, pedicellate, arising near base of cluster 
of pinnules, often on the terminal ramulus of the pinnae, obovate- 
elliptic, mutic, 5-10 mm. long, 5-9 mm. dia.; conceptacles hermaphro- 
dite, oogonia each producing one ovum. 

The fasciculate appearance of the pinnae is due to the shortness of 
the rachis of the pinnae, the pinnules being very closely, alternately 
set on the abbreviated axis; when this rachis is lengthened it is clothed 
with another series of branchlets arising alternately on the zig-zagged 
rachis, bearing fascicles of the same nature. The average stem is 4 mm. 
in depth across the flattened face and 2.5 mm. in width, the margins 
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being rounded. The basal part of the rachis of the pinnae, where it 
joins the stem, is directed downwards (retrofract), flattened, and 
exactly corresponds to the stem in width; it extends downwards for 
4 mm. or so as if it were an extension of the stem, then 2 marginal 
ramuli are given off, and between these the terete rachis of the pinna 
develops and bends upwards at an angle of 45 degrees, allowing the 
pinnules to sit in the wide angle of the zig-zagged stem. The pinnules, 
when fresh, are a greenish-olive and somewhat sausage-like in shape; 
on drying they become almost black. The tips are crisp and pleasant 
to taste. 

In shallow water and in pools along the open coasts, just above the 
C.retroflexa belt. Common all the year round. 

Type specimen: Kew herb. Isotypes in British Museum and 
Botanic Gardens, Edinburgh. 

Type locality: Kent Is. 

Local distribution: Patchwise throughout New Zealand, Ste- 
wart Is., Chatham Is. 

General distribution: Tasmania, Australia, New Zealand. 


3. Cystophora retroflexa (LABILLARD.) J. Ac. (Plate 14) 


LABILLARDIERE (1806, p. 113, Pl. 260) as Fucus retroflexus (non TURNER). 
Lamouroux (1813), p. 18 as Fucus caudatus. MERTENS (1819), p. 14 ibid. 
AGARDH, C. (1820, I, p. 74; 1824, p. 289) as Cystoseira retroflexa. RICHARD 
(1832, p. 139) ibid. Acaron, J. (1848, I, p. 241; 1870, p. 443; 1877, p. 8, 
No. 72) as Cystophora retroflexa. KUETZING (1843, p. 364; 1849, p. 629) as 
Cystoseira retroflexa; (1860, X, Pl. 81, Fig. 1) as Blossevillea campylacoma; 
ibid, (Pl. 76) as B.caudata. Hooker et Harvey (1845, p. 527) as B.retro- 
flexa. Harvey (1855, II, p. 214) as Cystophora retroflexa; (1860b, Alg. Tasm. 
N. 119; 1863, V) as Blossevillea retroflexa. Hooker (1867, II, p. 651) as 
Cystophora retroflexa. De Tonı (1895, p. 142) ıbid. Corton (1912; p. 257) 
ibid. Laine (1899, p. 67; 1909, II, p. 502; 1926, p. 143) ibid. May (1939, 
p. 204) as Blossevillea retroflexa. DELr (1941, p. 161) as Cystophora retroflexa. 
Linpaver (1946, VII, No. 163; 1947, p. 561) as Blossevillea retroflexa. 
Moore (1948, p. 260, Pl. 2, Fig. 1) ibid. GuiLeR (1952, p. 82) as Cystophora 
retroflexa. NAYLOR (1954, p. 653) ıbıd. 


Frond up to 140 cm. or more high, yellowish-olive to olive-brown 
when fresh, drying blackish and becoming brittle; stipe cylindric, 
arising from a small conical base, soon flattening, 4-5 mm. wide, and 
becoming distantly zig-zagged; branching alternately decompound 
pinnate, somewhat lax, pinnae retrofract, distichous, emerging from 
the flat faces of the rachis, 1-1.5 mm. wide at base; pinnules more or 
less alternately decompound pinnate, axils subrounded, vegetative 
pinnules terete, up to 4 cm. long and 1 mm. wide, more or less attenu- 
ated, sometimes forked, developing when mature into the receptacles; 
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receptacles up to 4 cm. long, narrowly pod-shaped, cylindrical, 
smooth, on drying becoming flattened, curved ensiform and very 
slightly torulose, attenuated at the apex; conceptacles marginal, 
singly or in pairs, 9-10 in a row opening by a pore at the edges; 
vesicles numerous, pedicellate, mutic, elliptic-ovoid, 8-10 mm. long 
by 6-7 mm. dia.; conceptacles hermaphrodite, protogynous, oogonia 
each producing one ovum. 

In cross-section the main axis of this plant is not more or less oval 
as in C.torulosa, but is irregularly compressed, the upper and lower 
margins being knife-edged. The compressed sides are 1 cm. across the 
faces and 4mm. thick, becoming constricted to 5mm. above the point 
of insertion of a branch, alternately on each face and the branch is 
inserted within the constricted portion. The lower ramuli of a pinnule 
are longer than the upper giving the pinnule, when spread out, 
a corymbose appearance. This species can be very variable. 

On the rocky bottom in the sublittoral zone, below the area oc- 
cupied by C.torulosa, in exposed situations. Plants growing in rock- 
pools are often destitute of vesicles. 

Type specimen: In herb. Webbianum, Bot. Museum, Florence. 
Iso-type in herb. J. Agardh, Lund. 

Type locality: Cape Van Diemen, Tasmania. 

Local distribution: Patchwise throughout New Zealand, Ste- 
wart Is., Chatham Is., Auckland Is. 

General distribution: Australia, Tasmania, New Zealand. 


4. Cystophora scalaris J. Ac. (Plate 13) 


AGARDH, J. (1870, p. 442; 1877, p. 8, No. 70; 1896, III, p. 48). De Tonı 
(1895, p. 141). Laine (1899, p. 67; 1926, p. 143). LinpAUER (1946, X, 
No. 236; 1947, p. 561) as Blossevillea scalaris. Moore (1948, p. 260, Pl. 2, 
Fig. 3) ibid. NayLor (1952, p. 653) as Cystophora scalaris. 

Plant up to 40 cm. high, coarse, harsh, coriaceous, dark-brown in 
colour, going black and becoming hard and brittle on drying; branch- 
ing decompound-pinnate, main axis flattened laterally up to 1 cm. 
wide, 2-3 mm. thick at base, narrowing to 4 mm. wide and 1 mm. 
thick towards apex, massive, tortuous, primary branches somewhat 
distant, lower ones tending to fall off leaving the projecting bases; 
pinnae close set, alternate, arising from the flattened faces, strongly 
retrofract, lower part of branch denuded where pinnae have fallen 
leaving a scalariform series of stumps; pinnules close-set on the tor- 
tuous rachis, subdichotomously divided, erratically bent, twisted and 
entwined, axils rounded, final segments short, up to 2 cm. long but 
generally less than 1 cm., torulose, 1-1.5 em. wide, obtuse; immature 
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and terminal growths with short ramuli strongly bent inwards; re- 
reptacles short from 3 mm. to 2 cm., flattened, obtuse, torulose, less 
contorted than the vegetative ramuli; vesicles numerous, spherical, 
mutic, 4-7 mm. dia., shortly stalked, of the size of a small pea; 
conceptacles hermaphrodite. 

Sublittoral, on the open coasts. 

Type specimen: Herb. Agardh, Lund. 

Type locality: Chatham Is. 

Local distribution: Patchwise from Wellington southwards, 
Stewart Is., Chatham Is. 

General distribution: Tasmania, New Zealand. 


5. Cystophora dumosa (GREv.) J. AG. (Plate 15) 


GREVILLE (1829), p. 33 as Cystoseira dumosa. Sonder (1846), II, p. 160 
as Neurothalia dumosa. KuETZING (1849, p. 628; 1860, X, Pl. 73, Fig. 1) as 
Blossevillea dumosa. AGARDH, J. (1848, p. 241; 1870, p. 444; 1877, p. 8, 
No. 71; 1896, III, p. 49) as Cystophora dumosa. DE Tonı (1895, p. 142) ibid. 
LaınG (1899, p. 67; 1926, p. 143) ibid. LinDAUER (1947, p. 561) as Blosse- 
vıllea dumosa. 

Plant up to 40 cm. high, brown, coriaceous, going woody, black and 
brittle on drying; branching decompound-pinnate, main axes flattened 
laterally to 3 mm. wide and 1 mm. thick, gradually becoming smaller 
towards the apex; pinnae close set, alternate on the flattened rachis, 
retrofract, when falling off leaving scalariform projecting bases; 
pinnules densely alternately clustered with rounded axils bearing 
either simple or forked ramuli or a further series of pinnated pinnules, 
lower ramuli falling off leaving bases of pinnules with an scalariform 
series of stumps; ramuli terete, filiform, up to 0.5 mm. wide, short, up 
to 2 cm. long but usually just over 1 cm., alternate, simple or forked, 
shortly acuminate, somewhat silky; receptacles terminal, terete or 
slightly flattened, slightly swollen and torulose, obtuse or acuminate; 
conceptacles hermaphrodite; vesicles numerous, spherical to obovoid, 
3-5 mm. wide, 2-7 mm. long, mutic, on long pedicels 3-4 mm. long. 

This plant is less coarse than C.scalaris, the ramuli narrower, more 
acuminate and less stiff and contorted. The two species may some- 
times be difficult to separate. 

Sublittoral on the open coasts. 

Type species: Herb. Ag. Lund. 

Type locality: Southern Ocean, near Chatham Is. 

Local distribution: Patchwise from Wellington southwards, 
Stewart Is., Chatham Is. 

General distribution: Australia (S), New Zealand. 
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6. Cystophora distenta J. Ac. (Plates 15, 16) 


AGARDH, J. (1870, p. 443; 1877, p. 8, No. 69; 1896, III, p. 48) as Cysto- 
phora distenta. De Toni (1895, p. 141) ibid. Laine (1899, p.67; 1926, p. 143) 
ibid. LINDAUER (1947, p. 560) as Blossevillea distenta. 

Plant up to 40 cm. high, olive-brown, coriaceous, going black and 
brittle on drying, branching decompound-pinnate, main axis flattened 
laterally to 4 or 5 mm. wide and 1.5-2 mm. thick at the base, gradually 
becoming smaller (to 1.5 mm. width) towards the apex; pinnae 
distantly alternately arranged, emerging from the flattened faces of 
the rachis, emerging almost throughout its length at right angles, the 
lower parts sometimes becoming scalariform when stripped of pin- 
nules, rachis flattened more or less; pinnules densely to laxly alter- 
nately clustered, flexuous, bearing simple or forked ramuli, the lower- 
most member commonly modified into a vesicle; ramuli flattened 
1-2 mm. broad, 1-7 cm. long, usually 3-5 cm., attenuate at base and 
apex, simple or sparsely branched, with a rounded axil, developing 
when mature into the receptacles; receptacles torulose, up to 3 mm. 
wide, attenuate at base and sometimes at apex, fertile region 1-4 cm. 
long, subdistant, forming lax panicles; conceptacles arranged in two 
rows at edge of receptacle, occasionally in three rows, hermaphrodite; 
vesicles numerous, spherical to obovoid 4-10 mm. wide, 5-11 mm. 
long, borne on a long thin pedicel 3-5 mm. long. 

This species is very distinct, approaching most closely to C.scalaris, 
from which, however, it differs in that the stem is not so robust, the 
branching is more lax and the scalariform condition less evident, even 
in old plants. The receptacles are more distinctive than in all other 
species except C. platylobium. Some of the plants from Stewart Island 
seem as though they might be hybrids. 

In the sublittoral. 

Type specimen: Travers 109 in herb. Agardh, Lund. 

Type locality: Chatham Is. 

Local distribution: Chatham Is., Stewart Is., Frenchman’s 
Pass. Specimens found in the drift at Tauranga probably came from 
the Chatham Is. Endemic. 


Landsburgia Harvey, 1855 
(After Dr. LANDSBOROUGH.) 


Hold-fast scutate; frond with distinet rachis and leaves, but 
without flotation vesicles; rachis terete, alternately branched; leaves 
linear, flat, with distinct midrib to about middle of lamina, distichous 
over upper part of branch or fascicled near branch-tips; receptacles 
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borne terminally on the branchlets or in the axis of the upper leaves 
of the larger branches as small, oblong, serrated leaves with densely 
crowded conceptacles on their thickened surfaces; conceptacles herma- 
phrodite, globose, containing stalked oval oogonia and clusters of 
antheridia mixed with sterile simple filaments. 

An endemic genus with two distinct species; L.quercifolia, which 
grows on the coasts north of Banks Peninsula, and L.myricaefolia 
which is endemic to the Chatham Islands. 

The genus Landsburgia differs in normal growth from most of the 
Fucales. The leaves do not arise by either pinnate or dichotomous 
division of the frond but arise individually as distinct appendicular 
organs. Being deciduous they leave their scars on the rachis. The 
leaves are not phyllode-like, nor vertically arranged in one plane as in 
many Fucales, but are leaf-like, with the surface of the lamina hori- 
zontally opposed to the stem. In these respects the genus agrees in the 
formation of the organs with Scaberia, though the organs here are 
different in appearance. OLTMAnns (1922) and Frirscu (1945) regard 
Landsburgia as being related to the radial Cystoseiraceae. It was 
earlier thought to be allied to Phyllospora, but differs in the absence 
of vesicles, and more perfect foliation. The habit and origin of recep- 
tacles likewise distinguish it from Scytothalia and Platythalia, with 
which it has superficial resemblances. 

Landsburgia quercifolia was first described from a fertile specimen 
by Hooker and Harvey in Algae Novae Zelandiae in 1845 under the 
name of Phyllospora quercifolia, since at first they considered it to be 
the same as a sterile plant which had been described by Turner in 
1819 as Fucus quercifolius and which was later known as Phyllospora 
quercifolius. HARvEY, however, realised that the New Zealand plant 
belonged to a separate genus and corrected the error in “Flora Novae 
Zelandiae” in 1855, renaming the plant Landsburgia quercifolia in 
honour of Rev. Dr. LANDsBOROUGH, author of “Popular British Sea- 
weeds’. 


KEY TO THE SPECIES OF LANDSBURGIA 


4. Leaves distichous, alternate, pinnatifid ............. L. quercifolia. 
2. Leaves fascicled at tips of branchlets, sublanceolate, 
MME UO SUNCOM 4h aaaces ter. L.myricaefolia. 


Landsburgia quercifolia (Hook. fil. et Harv.) Harv. (Fig. 73; Plate 17) 
(The oak-leaved sea wrack.) 
Hooker et Harvey (1845, 4, p. 525) as Phyllospora quercifolia. HARVEY 


(1855b, II, p. 213, Pl. 107) as Landsburgia quercifolia. HooKER (1867, p. 652) 
ibid. AGARDH, J. (1877, p. 11, No. 80) ibid. Laine (1889, p. 69; 1909, p.502; 
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1926, p. 144) ibid. De Tonı (1895, III, p. 129) ibid. OLTMANNS (1922, p.199, 
Fig. 444) ibid. Linpaver (1942, Fascicle VI, No. 133; 1947, p. 560) wid. 
Fritsch (1945, II, p. 339, Fig. 123A) ibid. Moore (1948, p. 264, Pl. 4, 
Fig. 2) ibid. Woop, Z. O. (1949, M.Sc. Thesis deposited in Victoria Univer- 
sity College Library, Wellington, “Anatomy and Life History of Lands- 
burgia quercifolia’’). 


Names excluded 


Turner (1819, Fuci, Tab. 151) as Fucus quercifolius. AGARDH, C. (1820— 
1828, Sp. Alg. p. 70) as Cystoseira quercifolius. TREVISAN (In Endl. Suppl. III 
p. 31) as Stephanocystis quercifolia. SONDER (1845), in Bot. Zeit. p. 51 as 
Platythalia quercifolia. 

Plant perennial, sublittoral, 60-120 cm. long or more, arising from 
a solid conical disc-like holdfast, 2,5-5 cm. dia., giving rise to numer- 
ous stems; frond rich brown in colour, deep olive brown to black when 
dry, with distinct rachis and leaves; vesicles absent; rachis terete, 
0,5 cm. dia., tapering upwards, alternately decompound, nearly 
distichous; branchlets more or less erect, the older ones naked at the 
base and torulose due to scars from deciduous leaves and branchlets, 
distichously foliaceous near the summit; leaves closely set, alternate 
to spiral, 3 or 4 terminal ones around growing point present on each 
branchlet, flat, linear, tapering strongly to base, obtuse, 5 cm. or 
more long, 0,5-1,5 cm. wide, inciso-pinnatifid, the laciniae oblong, 
somewhat erect, blunt or acute, or even dentate; texture membrana- 
ceous to coriaceous, translucent; the midrib vanishing about the midd- 
le of the lamina; receptacles crowded in the terminal leaves of the 
branchlets and in the axils of upper leaves of the larger branches as 
specialized fertile laminae, contracted to 0,5-1,3 cm. in length, ovate 
or lanceolate, thicker than ordinary leaves with sharply serrate edges; 
papillose surface due to embedded, ovoid, hermaphrodite conceptacles; 
oogonia oval, stalked, one ovum per oogonium; antheridia in bundles, 
borne amongst simple sterile filaments. 

Type locality: Bay of Islands. 

Type specimen: There is one specimen in the Kew herbarium 
from the Bay of Islands but it does not bear either date or name of 
collector. Furthermore, it is not the plant illustrated in Hooker’s 
Flora of New Zealand. There are no plants from the Bay of Islands at 
Trinity College, Dublin, nor any plants collected by D’Urville or 
Colenso as given in the original description?3). 

Local distribution: Common sublittorally on exposed coasts. 
Often washed ashore in drift after storms. Only recorded growing from 
coasts between North Cape and Banks Peninsula, also on Chatham 


13) Pers. comms. Dr. G. Tayror and Prof. D. A. WEBB. 
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Islands, and one record from Fiordland (Harris). Records from Otago, 
and further south, are of drift specimens only. Endemic. 


Landsburgia myricaefolia J. Acırpn, 1870 (Plate 17) 
(Myrica—leaved sea torack.) 

AGARDH, J. (1870, p. 448). De Tonı (1895, p. 130). Laine (1889, p. 69; 
1926, p. 144). LinpavER (1947, p. 560). 

Plants 60-90 cm. long, shrubby, giving off several elongate stems 
from a thick furrowed holdfast, tapering and bare below branching 
subpinnately above, but the scars of fallen leaves descend spirally 
down the stem in an irregular fashion; each branch furnished at the 
apex with a bundle of leaves; leaves spreading, 3 cm. long, 0,5 cm. 
broad, attenuated into a petiole; apex abruptly acuminate; margin 
entire or with indistinct teeth, furnished with a indistinct mid-vein 
below, practically without veins at the apex; amongst the inner leaves 
of the bundles can be found leaves twice as small, which are trans- 
formed into subspathulate receptacles, carrying pluriseriate concep- 
tacles; 6-7 conceptacles embedded on either side of the fertile leaf 
each opening to the surface by an ostiole; only male filaments have 
been observed. 

It differs from Landsburgia a in the more entire foliage and 
the smaller leaves aggregated into bundles at the tips of the branches. 

Type specimen: Travers, No. 110 in herb. Ag. Lund. 

Type locality: Near Chatham Is. 

Local distribution: Known only from the Chatham Islands. 
Endemic. 


SARGASSACEAE 


Fronds differentiated into holdfast, stipe, and the main rachis of the 
frond, more or less indistinguishable from the stipe, which bears the 
variously modified or differentiated branches arising from all sides of 
the rachis, and usually far surpassing it in length; stipe and main 
rachis perennial, the growing region at the’ apex of the rachis some- 
what obscure, primary branches fruiting, then disintegrating back to 
the rachis, leaving scars on the constantly elongating axis; receptacles 
small, cylindrical or complanate, terminal or subterminal; ova usually 
few and large. ; 


Carpophyllum GrEvILLE, 1830 
(Karpos = a fruit; phyllon = a leaf.) 
Large perennial plants attached to rocks by a fibrous holdfast; 
frond large, distichous, pinnately decompound, olive-brown in colour, 
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main axis percurrent, usually conspicuously flattened, bearing margi- 
nal branches shorter but similar to the main axis, smallest branches 
leaf-like, axis composed of outer meristoderm, outer cortex of elon- 
gated cells, inner cortex of more rounded cells; vesicles large, apiculate, 
growing singly here and there among the branches, arising through the 
transformation of lower leaflets, cylindro-elliptical; leaves marginal, 
flattened, membranaceo-coriaceous, alternate, more or less divided, 
obscurely ribbed; receptacles in fascicles, simple or forked on the 
pedicels of leaves, on special fertile branchlets or on the margins of 
fertile leaves, terete, torulose or verrucose, containing ovoid concep- 
tacles; plants dioecious, female conceptacles producing spherical 
oogonia each containing one ovum when mature. 

The oogonium contents are liberated in an eight-nuclear condition, 
the ovum maturing by degeneration of the supernumerary nuclei after 
extrusion from the conceptacle. A mucilaginous stalk formed from the 
oogonium wall retains the fertilized egg until the rhizoidal system of 
the sporeling is established. See Nayror (1954) for details of female 
conceptacle and young sporeling. 

Carpophyllum is a small genus confined to south temperate oceans. 
It is characterized by an elongate, bilaterally flattened main axis. 
Plants are distinguished from the species of Cystophora and Sargassum 
by the association of the following features: (1) the flattened stem; 
(2) elongate flattened holdfast with short haptera at intervals on 
edges; (3) rounded or elongate vesicles; (4) leafy appendages; (5) re- 
productive organs on special branchlets; (6) absence of special basal 
leaves (these are present in C.flexuosum). There is considerable 
variation in form among the four species found in New Zealand and 
it may be suggested that considerable hybridisation has probably 
taken place. A very interesting set of probable hybrids collected by 
Mrs. Cassie is housed in the Dominion Museum at Wellington. Ana- 
lysis of forms by means of the discriminant function (BERGQUIST, 
1957) may lead to a solution of this problem. 

Species of Carpophyllum from the East Coast (Gisborne, Mayor Is., 
Little Barrier, Napier, Cape Turnagain) are peculiar, showing extreme 
variation, and some very finely dissected forms are present. None can, 
however, be regarded as new species. 

In New Zealand the plants form a distinct association in the sub- 
littoral fringe or sublittoral on rocky open coasts. 


KEY TO THE LOCAL SPECIES 


1. Stem axis wide and conspicuously flattened 
Stem axis narrow and somewhat rounded ........ C. angustifolium. 
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2. Receptacles fasciculate, leaves broad, distichous .. 3. 
Receptacles panicled, leaves pinnatifid ........... C. plumosum. 
IaNessimelsgdissected u. Syn one As DE var. capillifolium. 
NER ORR RSNA Ce I a ee cas ve sue ele cos de: var. quercifolium. 
3. Receptacles fasciculate on margins of specialized 
leaves, leaflets long, linear or lanceolate ........ C. flexuosum. 
Receptacles fasciculate on leaf stalk, leaflets shorter 
broadlyatalcatestOlimeanwer. ers C.maschalocarpum. 


1. Carpophyllum angustifolium J. Ac. 


AGARDH, J. (1877, p. 8, No. 74) as Carpophyllum angustifolium. DE Tonı 
(1895, p. 120) ibid. Laine (1899, p. 67, Pl. 5, Fig. 1) as C.angustifolium; 
(1926, p. 144) as C.elongatum; (1899, p. 68, Pl. VI, 2, Pl. VII, c) as C.ma- 
schalocarpum var. lacum. CRANWELL et Moore (1938, p. 394) as Carpophyl- 
lum elongatum. LINDAUER (1939, I, No. 10; 1947, p. 562) ıbid. Der (1939, 
p. 129) id. Nayuor (1954b, p. 1) ibid. CHAPMAN (1961, in press) as Carpo- 
phyllum angustifolium. 

Plants dark brown, going blackish and becoming somewhat brittle 
on drying, arising from a matted rhizoidal portion consisting of a mass 
of anastomosing hapteres, expanded at their ends; plants up to 1.5 m. 
high, main axes narrow, 2-4 mm. wide throughout most of length, 
oval in section, more naked than C.maschalocarpum towards their 
bases where branches and leaves have fallen and more lax; branches 
10-15 cm. long arising every 3-4 cm., leaves simple, alternate, 
distichous, very varied in size and shape, the lower large, broad, sub- 
sessile, 3-4 cm. long by 4-5 mm. wide, moderately acuminate, the 
upper leaves narrower, subsessile, faicate, linear-lanceolate up to 5 cm. 
long, usually 3-4 cm. and 2-3 mm. wide, very acuminate; vesicles 
cylindro-elliptical, few in number, replacing a leaf, stalked, mucronate, 
up to 2 cm. long by 8-13 mm. wide, often bearing a terminal leaflet; 
receptacles larger than in C.maschalocarpum, fasciculate, on the base 
of the pedicels of the upper leaves; male conceptacles with numerous 
antheridia. 

Plants perennial, forming permanent associations on exposed coasts 
above deep, rough water, in very strong surge in narrow gulches, 
either on vertical rock faces or in channels where they overhang the 
surge, but never in sheltered harbours, tide pools or lagoons. It is 
usually in association with C.maschalocarpum, generally below it, or 
it may displace it. 

Type specimen: In herb. Agardh, Lund. 

Type locality: Bay of Islands. 

Local distribution: Northern only to Hauraki Gulf, Gt. Barrier 
Is., Moko Hinau, N.Coromandel. Endemic. 
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2. Carpophyllum maschalocarpum (Turn.) Grev. (Fig. 73; Plate 18) 


Turner (1808-1819, Pl. 205) as Fucus maschalocarpus. AGARDH, C. 
(1820-1828, p. 44; 1824, p. 309) as Sargassum maschalocarpum. GREVILLE 
(1830), p. 32 as Carpophylium maschalocarpum. RicHARD (1832, p. 17, Pl. 7, 
non 7 bis) as Sargassum phyllanthum. KuETzING (1843, p. 363) as Phycobo- 
irys es (1849, p. 637) as Carpophyllum flecuosum ß maschalo- 
carpum. Hooker et Harvey (1845, IV, p. 526) as Carpophyllum maschalo- 
carpum. AGARDH, J. (1848, p. 264; 1877, p. 9, No. 75) as C.maschalocarpum. 
Harvey (1855b, II, p.212) ibid. Hooker (1867, p. 649) ibid. Dıckız (1876, 
p. 241) as Cystophora elongata. Gepp, A. et E.S. (1911, p. 20) as Carpophyllum 
elongatum. Corton (1912, p. 262) as C.maschalocarpum; (p. 263) as C.elonga- 
tum. LaınG (1899, p. 68, Pl. VI, Fig. 1, Pl. VII, a; 1926, p. 144) ibid. DELF 
(1939, p. 129) ibid. LInDAUER (1942, VI, No. 134; 1947, p. 562) ibid. MOORE 
(1941, Fig. 17A; 1948, p. 262, Fig. 2) ibid. Nayıor (1954, pp. 1-6) ibid. 


Frond olive-brown to dark-brown, almost black, becoming black 
and brittle on drying, up to 1.5 m. high; main axes flat, up to 9 mm. 
wide, sinuous, percurrent, with a twist at the base leading from a 
flattened holdfast with branched haptera; branches narrower, up to 
5 mm. wide, regularly distichously alternate, submarginal; leaves 
regularly distichously alternate, coriaceous, marginal, entire, broadly 
falcate to linear, 1-7 cm. long and 2-8 mm. wide, acuminate, deci- 
duous, the primary larger (3-7 cm. long by 5.8 mm. wide) than the 
secondary (1-6 cm. long by 2-5 mm. wide); vesicles cylindro-elliptical, 
stalked, 10-23 mm. long by 7-12 mm. wide, mucronate, often bearing 
a terminal leaflet on the leaf stalks or replacing a leaf on stumps of 
fallen branchlets; receptacles rather small, fasciculate, on the base of 
leaf pedicels of the secondary leaves, more rarely of the primary; 
dioecious, female conceptacles producing 3-4 mature oval oogonia 
each liberating a single ovum; antheridia on branched hairs liberating 
packets of sperms. 

Forming a permanent association on the open coasts, in sheltered 
inner harbours, lagoons and tide pools. It forms a horizontal band at 
low water, neap tides, most frequently below the Xiphophora and Dur- 
villea belts and usually on more or less vertical rocks. It fruits most 
luxuriously in the summer months. The plants show considerable 
powers of regeneration after injury when new branchlets proliferate 
from portions of old battered fronds. This can often be observed in 
pools periodically scoured by rocks where regeneration of branchlets 
may give the plant a bushy appearance in contrast to the normal, long, 
distichous fronds of the sublittoral. It is sometimes very difficult to 
distinguish this species from the preceding. The wider main axis is the 
safest guide in such cases except in the case of hybrids (see CHAPMAN, 
1961, re var. lacum). Known as “flapjack” in New Zealand, it is one 
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of the most abundant seaweeds until one gets to the far south. A very 
small variant grows on Sugar Loaf rocks, New Plymouth and at 
Napier which has some of the characters of C.angustifolium. 

Type specimen: Herb. Bot. Gard. Kew. A specimen which more 
or less matches the illustration in Turner’s Fuci (Pl. 205). The label 
must be incorrect in saying “‘Botany Bay, Sir Banks, June 1800” as 
the species does not occur in Australia, nor was Banks there in 180011). 

Type locality: New Zealand. 

Local distribution: Throughout New Zealand, Kermadec Is. 
(drift only), Stewart Is., Chatham Is., Subantarctic Is. Endemic. 


3. Carpophyllum flecuosum (Esper) GREVILLE, 1830 (Plate 18) 


Esper (1802), p. 43, Pl. 131 as Fucus fleruosus. TURNER (1819, IV, p. 21, 
Pl. 206) as Fucus phyllanthus. Acarpu, C. (1820, p. 44; 1824, p. 309) as 
Sargassum phyllanthum. Bory (1828), p. 130 ibid. GREVILLE (1830, p. 32) 
as Carpophyllum flecuosum. RicHArD (1832, p. 17, Pl. 7 bis non Pl. 7) as 
Sargassum phyllanthum. MONTAGNE (1845, p. 76) as Carpophyllum macro- 
phyllum. Kuetzine (1843, p. 363; 1849, p. 637; 1859, XI, Tab. 51) as 
C. flecuosum. AGARDH, J. (1848, p. 265, ibid; p. 263; 1877, p. 10, No. 76) as 
C. phyllanthus. Hooker et Harvey (1845, IV, p. 525) ibid. Hooker (1867, 
II, p. 649) ıbid. DE Tonı (1895, p. 121) ibid. Cotton (1912, p. 262) ibid. 
Laine (1899, p. 68, Pl. V, Fig. 2, Pl. VII, Fig. h) as C. phyllanthus; (1909, II, 
p. 502) as C.macrophyllum; (1926, p. 144) as C.phyllanthus. DELF (1939, 
p. 129) wbid. Dawson (1940 a, p. 283, 4 Figs.; 1940b, p. 46) as C. fleruosum. 
LINDAUER (1939, II, No. 33) as C. phyllanthus; (1947, p. 562) as C. flexuosum. 
Moore (1948, p. 263, Pl. 3, Fig. 1) tbid. Sıva (1953, p. 227) ibid. NAYLOR 
(1954, pp. 1-6) ıbıd. 

Frond up to 1.5 mm. long, arising from a discoid holdfast, rachis 
broad, flat, up to 10 mm. wide below, 5 mm. wide above, sinuous, 
olive-brown in colour, basal parts going blackish on drying; branching 
distichous, alternate, branches flat, 2-5 mm. wide, narrowed at base; 
leaves marginal, distichous, alternate, rather membranous, easily torn, 
costate, of varied size and form; (1) expanded vegetative leaves, 
simple, lanceolate, marginally toothed, up to 18 cm. long and 3.2cm. 
wide; (2) narrow, linear, attenuate at both ends, up to 11.5 cm. long 
and 5mm. wide, not marginally toothed, simple or alternately proli- 
ferous; (3) long, narrow or wide, up to 12.7 cm. long, marginal teeth 
produced into long, narrow, costate lobes; vesicles globular or nearly 
so in the older parts, 6-12 mm. dia., stalked, borne at base of primary 
leaf-stalks, or ovoid, up to 18 mm. long and 5-7 mm. wide, borne on 
axis or in axils of vegetative leaves or at base of fertile secondary 
leaves, apiculate, often bearing a long, linear leaflet, simple or forked, 


14) Pers. comm. Dr. G. TAYLOR. 


310 Nova Hedwigia III, 2. Lindauer, Chapman 


III + 


up to 6.5 cm. long; receptacles fascicled on the marginal teeth of the 
secondary, fertile leaves or on the base of rudimentary marginal 
leaflets which represent the basal member of a condensed branch 
system, or on their marginal teeth; plants dicecious, fertile fronds of 
male plants being more slender and delicate and more profusely 
branched; conceptacles embedded in receptacles; antheridia on branch- 
ed hairs; oogonia laid down in 2’s or 3’s, up to 178 u long by 137 u wide 
when mature, producing a single ovum. 

Forming permanent associations on submerged reefs or on rocks on 
the sea floor in somewhat shallow water in moderately rough or half 
open situations. Never found hanging from vertical rock faces, but is 
permanently submerged just below low-water mark springs in the 
sublittoral. Two peculiar forms of this species have been collected from 
Oakura Bay with relatively narrow axes and pinnatifid leaves of type 
(3) above. These may represent hybrid forms. 

Type specimen: Herb. Bot. Instit., University Erlangen. 

Type locality: No locality on sheet. 

Local distribution: Throughout New Zealand, Chatham Is., 
Subantarctic Islands, Kermadec Is. (drift only). Endemic. 

OxamurA (1932) has recorded this species on the Pacific Coast of 
America but such a record requires confirmation. Laine (1909) re- 
gards the record from the subantarctic Islands as doubtful. 


4. Carpophyllum plumosum (A. Ricuarp) J. Ac., 1877 (Plate 19) 


RIcHARD (1832, p.136) as Sargassum plumosum; (No. 26) as S. pennigerum. 
Hooker et Harvey (1845, IV, p. 523) as Sargassum plumosum. HARVEY 
(1855b, II, p. 212) ibid. AGarnn, J. (1848, p. 286) ıbıd; (1877, p. 11, No. 77) 
as Carpophyllum plumosum. KuUETZING (1849, p. 620) as Sargassum plumo- 
sum. HooKer (1867, II, p. 647) ibid. DE Tonı (1895, p. 121) as Carpophyllum 
plumosum. Cotton (1912, p. 257) ibid. Laine (1899, p. 68, Pl. VI, Fig. 3, 
PI. VII, d, e; 1926, p. 144) ıbıd. DELF (1939, p. 129) ibid. LiNDAUER (1940, 
III, No. 59; 1947, p. 563) ıbid. Moore (1948, p. 263, Fig. 3) ibid. Naytor 
(1954, b, pp. 1-6) ıbıd. 

Frond up to 1 m. high, olive-brown to dark brown, axis going black 
and brittle on drying, stem percurrent, flat, narrow or wide, from 
4mm. to 1.3 cm. broad in old plants, distichously pinnate; vegetative 
leaves marginal, narrow flaccid, generally under 2 mm. broad and up 
to 10 cm. long, pinnatifid, with the lobes alternate, costate; fertile 
branches somewhat pyramidal in outline, the rachis narrow, with 
leaves progressively smaller and simpler upwards; vesicles stalked, 
almost spherical in the older vegetative parts, 5-8 mm. dia., ovoid and 
slightly mucronate in the fertile parts, 8-10 mm. long, 6-7 mm. wide; 
receptacles conspicuous, panicled on specialized branchlets arising at 
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the base of the vegetative leaves, the basal organ of the panicle being 
a small, deciduous leaflet; dioecious, oogonia producing 1 ovum each, 
antheridia on branching filaments in male conceptacles. 

Forming a permanent submerged association on rock and stones 
on the bottom in shallow water in open or semi-open situations, or in 
tide-pools; never hanging from vertical rock-faces. 

Type specimen: Paris Museum. 

Type locality: New Zealand. 

Local distribution: New Zealand (north of Cape Turnagain), 
Kermadec Is., Chatham Is. Endemic. 


Var. capillifolium (A. Ricu.) Linpr. (Plate 21) 


RicHarp (1832, No. 25, p.16, Pl. 5) as Sargassum capillifolium. LiNDAUER 
(1947, p. 563) as Carpophyllum plumosum var. capillifolium. 


Frond up to 60 cm. high, oblong in outline, generally unbranched; 
stem flat, 3 mm. wide, margins crowded with much-divided, sub- 
dichotomous, flexuous, hair-like leaves; vesicles spherical or obovoid, 
5-10 mm. long by 4-10 mm. wide, subpedicellate, apex naked or 
mucronate; receptacles panicled on very short specialized branchlets; 
reproduction as for the species. 

This is Sargassum capillifolium A. Ricu. which was discarded by 
Harvey. The Lindauer herbarium contains specimens from Tauranga 
in which the lower vegetative leaves are identical with those of C. plumo- 
sum, but all the reproductive parts and the tips of some of the vegeta- 
tive leaves are identical with those of the var. capillifolium, although 
less well developed. This can scarcely be a case of epharmony, due to 
environment, but may be due to hybridization. 

Permanently submerged in somewhat sheltered situations from 
Gisborne northwards; not on the west coast of the North Island. 

Type specimen: Paris Museum. 

Localdistribution: N.Z.(northern). Endemic. 


Var. quercifolium LINDAUER (Plate 19) 
LiInDAUER (1949, p. 349) as Carpophyllum plumosum var. quercifolium. 


Frond 60 cm. high, olive-brown, distichously decompound pinnate, 
stem flat, 6 mm. wide, alternately laxly marginally branched, bran- 
ches long or short, not crowded; leaves very varied in form, mem- 
branous, basal leaves broad, 5 em. long and 2.5 cm. wide, pinnatifid, 
with broad, oak-like lobes, subpedicellate; intermediate as in the 
typical species but broader; terminal long-pedicelled, simple, lingu- 
late, obtuse or subacute; vesicles ovoid, pedicellate, mucronate, 
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6-8 mm. long by 5-8 mm. wide, the younger frequently bearing a 
terminal leaflet; receptacles panicled on special narrow branchlets 
2-4 cm. long, originating on the pedicels of leaves. 

The distinctive basal leaves and the wider leaves generally, make 
this variety very easily recognizable. Plants from Napier of this 
variety often show a gradation towards the species. This may possibly 
be the plant previously recorded for New Zealand as Myriodesma 
quercifolia, an Australian alga, with which it could be and probably 
has been confused. 

Type specimen: 2480 in Herb. Lindauer in Bot. Dept. Auckl. 
Univ. 

Type locality: Chatham Is. 

Local distribution: Chatham Islands, and east coast of North 
Island around Napier. Endemic. 


3. Sargassum C. Ac., 1821 
(Spanish, sargazo, seaweed.) 


Plants attached by a somewhat irregular, solid, parenchymatous 
base, frond variously branched, consisting of a main basal part or 
stipe-like portion, terete, slightly angled or flattened, usually remain- 
ing short, bearing few to many branches on all sides, distichously or 
alternately arranged, more or less elongated, filiform, terete, more or 
less branched, developing short, flattened, generally horizontal, sterile 
leaves with mid-rib and cryptostomata; the receptacles and vesicles 
variously arranged and modified, developing in the axils of the leaves; 
plants moncecious or dicecious. 

The vesicles are spherical or ellipsoidal, formed by modification of 
a single small leaf, naked or crowned by a mucro or leaflet; receptacles 
are commonly branched structures formed in the axil of another 
supporting leaf. 

The genus includes four subgenera—Phyllotrichia, Bactrophycus, 
Arthrophycus, and Sargassum—three of which are represented in 
New Zealand. A number of species of Sargassum have been reported 
by earlier workers from New Zealand but it now seems that only those 
recorded below do in fact occur. 


KEY TO THE LOCAL SUBGENERA 


1. Axis with foliar pinnatifid expansions or long bare main 
ARIS Gm nb CL RE accra ee, GO ar ea Phyllotrichia. 
2. Axis with simple “‘leaves”’ 
a) Without cryptostomata, vesicles apiculate to foli- 
itérOus STR ET PR VERRE RE Arthrophycus. 
b) Bearing cryptostomata, vesicles spherical, mutic ... Sargassum. 
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Subgenus PHYLLOTRICHIA (Arsscn.) J. AG. 


Fronds formed by the evolution and repeated division of a prim- 
ordial pinnate leaf-like axis, the parts of which by transformation bear 
lateral “leaves,” vesicles and receptacies; leaves pinnatifid, the lower 
segments broader, the upper narrow, often ramelliform; vesicles 
minute, ellipsoidal-like swellings in the lamella and beaked (aristate), 
or larger terminal rounded and unbeaked (mutic) or with simple or 
branched prolongations; receptacles terminal, smooth, at length 
racemose on a ramulus, formed on filiform upper ramuli; diæcious. The 
main branches are lost each year and new ones arise from the stem 
apex. For discussion of this subgenus see WomERSLEY, 1954. 

Of the four sections of this subgenus—H eteromorphae, Clado- 
morphae, Phyllomorphae and Pteromorphae—only the se- 
cond and last are represented in New Zealand. 


1. Vesicles minute or absent, main axis spirally 
CWISUCC mM Ortherien memirte Semi S.johnsoni 
(Sect. Cladomorphae). 
Vesicles prominent, main axis not twisted, 
SOUCH ETIENNE MERE RTE ne S.verruculosum 
(Sect. Pteromorphae). 


Section CLADOMORPHAE 


Older fronds resembling alternately pinnatifid leaves; later fronds 
above changed into spreading branches giving rise to leaf-like ramuli, 
vesicles and receptacles; vesicles minute, elliptic. 


1. Sargassum johnsoni CHAPM. (Plate 20) 
CHAPMAN (1961, Pl. 2). 


Plant arising from a discoid holdfast, 60-85 cm. long, dark brown, 
going black and brittle (stem only) on drying; adult axis very long, 
terete, spirally twisted, branches falling off close to axis so that no 
prominent scars remain, giving rise near the apex to alternately 
arranged branches up to 12 cm. long; branch axes pinnately divided, 
scarred below at first, later becoming smoothed and twisted in 
appearance, terminating when young in pinnate-dichotomously divi- 
ded leaf-like segments, up to 3 em. long and 2.5 mm. wide, distinctly 
costate; upper and older ramuli simple or with few branchlets, bearing 
alternately arranged laciniae, simple or dichotomously divided, 
6-10 mm. long, 1-1.5 mm. wide, without cryptostomata; vesicles not 
seen; receptacles borne on upper ramuli, simple 2-3 mm. long, 
lanceolate, torulose. 
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This species is extremely outstanding and cannot be confused with 
any of the other New Zealand species of Sargassum. It would seem to 
have its closest affinities with S. decipiens (S.muriculatum) of Australia 
and Tasmania. It differs from this species in the very long, torulose 
main axis and the broader terminal leaf-like portions. 

Growing on the side of a large cave below low water mark. 

Type specimen: No. 13438 in herb. Lindauer, Auckland Univ. 

Type locality: Three Kings Island. 

Local distribution: Three Kings Island. Endemic. 


Section PTEROMORPHAE 


Earlier fronds resembling trichotomous-pinnate leaves; later fronds 
above, changed into spreading branches with much divided compound 
leaves, at first trichotomous, then more vaguely dichotomous-pinnate, 
all the segments (laciniae) filiform; vesicles spherical, mutic. 


2. Sargassum verruculosum (MErr.) C. AG. (Plate 22) 


MERTENS (1819), p. 186, Pl.15 as Fucus verruculosus. AGARDH, C. (1821), 
p.26; (1824, p. 302) as Sargassum verruculosum. Hooker et HARVEY (1845, 
IV, p. 523) as S.raoulii; (1847, p. 414) as S.capillaceum. AGARDH, J. (1848, 
I, p. 248) as Cystophora verruculosa; (1872, p. 61; 1877, p. 12, No. 82; 1889, 
p. 53, Pl. 18, Figs. 1-6) as S. verruculosum; (1889, p. 52, Pl. 17, Figs. 10-12) 
as S.trichophyllum. KueEtzına (1849, p. 617) as S.verruculosum; 1849, 
p. 616) as S.raowliz; (1849, p. 617) as S.capillaceum; (1861, XI, Pl. 34, Fig. 2) 
as S.verruculosum. SONDER (1853), p. 511 as Cystophora verruculosa. HARVEY 
(1855), II, p. 212) as S.adenophyllum (= juvenile form); (1859, II, Pl. 110; 
1860, II, p. 282) as S.raowlit. Hooker (1867, II, p. 648) as S.adenophyllum. 
LAING (1889, p. 69; 1926, p. 145) as S.verruculosum and S.raouliit. DE Tonı 
(1895, III, p. 16) as S.verruculosum and S.trichophyllum. Grunow (1915, 
p. 336) ıbid. Lucas (1928, p. 10; 1936, p. 64) as S. verruculosum and S.tricho- 
phyllum. May (1939, p. 202) as S.verruculosum. LINDAUER (1946, X, No. 
237; 1947, p. 562) ibid. WomERSLEY (1954, p. 350) zbid. 


Plant arising from a discoid holdfast, 60-120 em. long, slender, 
primary axis terete with prominent branch scars, giving rise near the 
apex to several long, usually slender and greatly divided, branches 
primarily distichous; branch axes compressed below with linear, 
pinnatifid laciniae up to 4-5 cm. long, 1-3 mm. wide and distinctly 
costate; cryptostomata usually present; upper ramuli filiform, dense, 
at first trichotomous or laxly pinnate-dichotomous, then dichotomous, 
with filiform, warted (verruculose) laciniae with prominent crypto- 
stomata; vesicles of varying sizes, conspicuous, up to 1 cm. dia., long- 
stalked, mutic or with a slender, usually short mucro; receptacles 
borne on upper ramuli, panicled, 3-5 mm. long and about 1 mm. wide, 
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lanceolate, slightly torulose, occasionally branched or with short 
sterile projections. 

The branching is sometimes very lax with large abundant vesicles, 
and the branchlets inserted at wide intervals on the almost filamen- 
tous and sinuous rachis. The basal leaves may, if found detached, be 
mistaken for Dictyopteris. The leaves, when spread out, appear as 
fan-shaped, thread-like tufts, arranged alternately on the branches. 
The main axis is generally very short (5 mm. in height), and bearing 
notches which mark the position of last year’s branching. The plant 
varies greatly depending on habitat and age but the above features 
are characteristic of it. The deeper water plants, larger and with finer 
ramuli, correspond to Hooxer’s and Harvey’s S.capillaceum or 
Acarpbu’s S.trichophyllum. 

Sublittoral in shallows to deep water. Fertile during the summer 
months. 

Type specimen: Paris Museum. 

Type locality: Western Australia. 

Local distribution: N.Z. (from Kaikoura southwards), Stewart 
Island. 

General distribution: W. et S. Australia, Tasmania, N.Z. 


Subgenus ARTHROPHYCUS J. Ac. 


Frond consisting of an elongated branching axis bearing simple 
leaves without cryptostomata, vesicles crowned by a mucro or leaflet, 
receptacles unarmed or dentate variously grouped. 


KEY TO THE SPECIES 


1. Axes slender, nearly terete; upper and lower leaves scar- 


GEIL IET IN Oar men gras RE eee ue ei Sia S.sinclairit. 
Axes stouter, more angulate; upper and lower leaves 
distumetlyaditienenit tore sees. EP aoe re: chai: De 
De ECAVESREM LINE UM CLL AC Care sr eis ee ed S.undulatum. 
Meayessdecidediysserrates er ee f. serratifolium. 


2. Sargassum sinclairit Hook. et Harv. (Plate 24) 


Hooker et Harvey (1845, IV, p. 522). Acarpu, J. (1848, I, p. 300; 1873, 
D210,1871. 9.11, No 81: 1899, p. 77, Pl. 24, Fig. 3). KuETzInG (1849, 
p. 606). Harvey (1855b, II, p. 211). Hooker (1867, Il, p. 648). Laine (1889, 
p. 69; 1926, p. 145). De Toni (1895, III, p. 37). Corron (1912, p. 254). 
LinDAUER (1939, II, No. 34; 1947, p. 562). Moore (1941, p. 31, Fig. 16; 
1948, p. 260, Fig. 5). NayLor (1954, p. 653). 


Frond olive-brown to yellow-brown, 60 cm. or more high, arising 
from a smooth, circular holdfast, very slender and delicate, axis going 
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black and brittle on drying; axis smooth, terete, becoming compres- 
sed, filiform towards apex, laxly branched; basal leaves lanceolate to 
10 cm. long, 6 mm. broad, distinctly toothed with a mid-rib, upper 
leaves costate, membranous and thin, smaller, narrower, entire or 
somewhat toothed; vesicles few-many, strongly apiculate, arıstate, 
or foliiferous, shortly pedicellate, ellipsoid; moncecious or dicecious, 
receptacles grouped on short branchlets originating at the base of the 
upper leaves; the receptacles in the dominantly female plants short, 
3-5 mm., stout, angulate, flattened or swollen, and marginally 
toothed; purely antheridial receptacles smooth, cylindrical, much 
longer (up to 1 cm. long), attenuated at both ends. 

The plants first produce short branches with big basal leaves. They 
give rise to longer side branches that bear rather smaller leaves, 
vesicles and receptacles. The upper leaves, however, grade gradually 
into the lower and are of the same general form. Purely male and 
female plants are easily distinguished when fertile by the difference 
in length of the receptacles. In intersex forms the receptacles are inter- 
mediate and more foliar (Cf. Acarpx, 1889, Pl. 24, Fig. 3). 

This plant is very close to S.membranaceum of Australia, and also 
to S.incisifolium. 

On submarine rocks and reefs at 1-2 fathoms. 

Type specimen: No type was nominated in the original descrip- 
tion. The only possible specimen would appear to be a plant at Trinity 
College, Dublin, undated but labelled, New Zealand, Dr. LyYALL 
(Plate 26). 

Type locality: Bay of Islands (according to original description). 

Local distribution: Throughout N.Z., Kermadec Is.? Stewart 
Is., Chatham Is. Endemic. 


3. Sargassum undulatum J. Ac. (Plates 21, 23) 


AGARDH, J. (1872, I, p. 67; 1899, p. 73, Pl. 22, Fig. 2). De Tonı (1899, 
p. 33) ıbid. Lucas (1936, p. 65) ibid. LINDAUER (1947, p. 562) ibid. 


Frond 80 cm. high, arising from a conical, disc-like holdfast; axes 
stout, somewhat flattened, up to 3 mm. wide, lower portions angular 
with a tendency of the lower branches to become retroflex, going 
black and brittle on drying; lower leaves large, olive-brown, mem- 
branous, broadly lanceolate, up to 13 cm. long and 3 cm. wide, costate, 
free from cryptostomata, margins undulate, entire or very faintly 
denticulate; upper leaves membranous, linear-lanceolate, up to 3 cm. 
long and 4mm. wide, or less, somewhat undulate and entire or slightly 
dentate; vesicles subspherical, up to 1 cm. dia., more usually 5-6mm., 
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shortly stalked, apex apiculate to leaf-bearing; receptacles crowded 
on a short ramulus, terete, angular or 2-edged, or short, truncate, 
somewhat lobed, generally bearing small, scattered teeth. 

This plant is generally thicker than S.sinclairii, the basal leaves 
much larger, the stem stouter and somewhat flattened, the receptacles 
shorter, stouter, more glomerate, less dentate and differently toothed, 
while, on drying, the plant has a tendency to turn black. It is very 
close to S.vestitum (Turn.) Ac., but sufficiently distinct from it to be 
regarded as a separate species. In the vegetative form this species is 
very difficult to separate from S.sinclairii. With fertile plants the 
considerable differences between upper and lower leaves helps materi- 
ally to distinguish them. 

In the tidal fringe and in lagoons, or reefs in open situations. Com- 
mon in the Bay of Islands; fruiting in the warmer months. It may be 
that most of the shoreline plants usually referred to throughout New 
Zealand as S.sinclairii belong to this species. 

Type specimen: Herb. Ag. Lund. 

Type locality: Tasmania. 

Local distribution: Ninety Mile Beach, Bay of Islands, Torbay. 

General distribution: Australia, Tasmania, N.Z. 


Forma serratifolium nov. form. (Plate 23) 


Partibus eisdem ac speciei sed differentibus in foliis alte serratis aut 
laceratis, minus distincte in foliis inferioribus, sed valde conspicue in 
superioribus; foliis superioribus latioribus quam speciei, ad 8 mm. 
latis et longioribus, ad 5 cm. 

Characters as for the species but differing from it in the deeply 
serrate or lacerate leaves, less distinct in the lower leaves but very 
pronounced in the upper leaves; upper leaves broader than in the 
species, up to 8 mm. wide and longer, up to 5 cm. 

This plant has certainly been confused in the past with S.laceri- 
folium, but it differs from that species in that the main axis is not 
triangular in section, very few of the branches are refracted, nor are 
the vesicles winged. Receptacles have not been seen. 

Sublittoral, occurring in drift. 

Type specimen: No. 2218 Herb. Lindauer in Auckland Univ. Bot. 
Dept. 

Type locality: Tauranga. 

Local distribution: Bay of Islands, Tauranga, Stewart Is. En- 
demic. 
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Subgenus SARGASSUM J. Ac. 


A short, common caulis bears several elongated, branching fronds; 
leaves simple, of limited growth, usually with a midrib, with conspi- 
cuous cryptostomata; vesicles spherical, mutic, on longer or shorter 
petioles; receptacles more or less compound, smooth or toothed, and 
arranged in cymes, panicles or racemes. 


KEY TO LOCAL SPECIES 


Main axis spinous below ........... S.spinuligerum var. novae-zelandiae. 
Main axis smooth below ........... iS. fissifolium. 


Sargassum spinuligerum Sonn. var. novae-zelandiae Grun. (Pl. 20, 22) 


Sonper (1845, p. 51; 1846; p. 14) as S.spinuligerum. Hooker et HARVEY 
(1845, p. 522) as S.scabridum. AGARDH, J. (1848, I, p. 338; 1889, p. 117, 
Pl. 31, Figs. 1-2) ibid. Kurtzine (1849, p. 610) ibid; (p. 614) as S.scabridum. 
Harvey (1855b, II, p. 211) as S.scabridum. Hooker (1867, II, p. 648) ibid. 
De Tonı (1895, III, p. 98) as S.spinuligerum. Grunow (1916, p. 160) as var. 
novae-zelandiae. LAING (1926, p.145) as S.spinuligerum. Lucas (1936, p. 68) 
ibid. LINDAUER (1939, I, No. 11; 1947, p. 562) ibid. May (1939, p. 203) ıbid. 

Frond 90 cm. high, slender, filiform, spinous below, less so above, 
laxly branched; lower leaves membranous, oblong-lanceolate, costate, 
sparsely toothed, 5cm. long and 8mm. wide, cryptostomata scattered ; 
upper leaves lanceolate, slender, long, up to 7 cm. long and 3 mm. 
wide, costate, serrate-dentate, cryptostomata in a single row on each 
side of the midrib; vesicles spherical, mutic, 3-5 mm. in diameter, 
with a stalk up to 1 cm. long; receptacles loosely panicled on fertile 
branchlets, lancoid or cylindrical, swollen and warty, not dentate, up 
to 7 mm. long. 

This is probably S.scabridum H. et H. the type locality of which was 
the Bay of Islands, and which has generally been omitted from lists as 
doubtful. Material in the Lindauer collection was identified as S. spinu- 
ligerum by SercueLL. The plants consist of lower vegetative portions 
only without any of the upper lanceolate leaves. The plant somewhat 
resembles S.sinclatrii from which it can be easily distinguished by its 
mutic, long-stalked vesicles and by the presence of prickles on the 
branches. 

Sublittoral. Fertile in the summer months. A warm water species. 

Type specimen: Nat. Herb. Melbourne. 

Type locality: Western Australia. 

Local distribution: Bay of Islands and northwards; Waiheke 
(15 ft) and drift in Auckland Harbour. 

General distribution: Australia (not Tasmania), New Cale- 
donia, Polynesia, Malay Archipelago. 
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Sargassum fissifolium (MErr.) J. AG. (Plate 24) 


MERTENS (1819), p. 180 as Fucus fissifolius. Acarpn, C. (1824, p. 303) 
ibid. AGARDH, J. (1848, p. 339; 1899, p. 83, Tab. 25, Fig. 4) as Sargassum 
fissifolium. De Tonı (1899, p. 41) ibid. Larne (1926, p. 144) ibid. Gepp, A. 
et E. (1911, p. 17) ibid. 

Plant arising from a disc-like holdfast, membranaceous, colour 
olive-brown, main axes going black and brittle on drying; main axis 
short, up to 2.5 cm. long, terete or nodulose, dividing to give rise to a 
number of filiform branches; leaves linear-lanceolate, acuminate, 
serrate, costate, lower leaves 4.5-9 cm. long, up to 7 mm. wide, 
distantly serrate, upper leaves sometimes pinnatifid, narrow leaves 
with a single row of cryptostomata on either side of mid-rib, broader 
leaves with additional scattered cryptostomata; vesicles shortly 
petiolate, mutic, spherical; receptacles on short branches, cymose, 
terete or slightly torulose, branches lancoid. 

This species is closely allied to S.carpophyllum and S.flavicans, the 
former being recorded, erroneously, by Laine (1926) for New Zealand. 

On rocks near low water mark; only grows above if subject to 
continual wash by waves. Is the most abundant seaweed on the rocks 
of Sunday and Meyer Is. (Grpp, 1911). 

Type specimen: Herb. Museum, Paris. 

Type locality: Australia (incorrectly given by MERTENS as Red 
Sea—cf. AGARDH, 1899). 

Local distribution: Kermadec Is. 

General distribution: Northern Australia, New Zealand. 

The following species recorded by earlier workers have been ex- 
cluded: Sargassum natans (= vulgare), Sargassum carpophyllum, Sar- 
gassum crassifolium, Sargassum longifolium, Sargassum duplicatum, 
Sargassum bacciferum, Sargassum granuliferum, Sargassum drosert- 
folium, Sargassum compactum. 


HORMOSIRACEAE 


Hormosira (ENpLIcHER) MENEGHINI, 1838 
(Nomen conservandum.) 
(Homos = necklace; seira = chain.) 
Common name = Neptune’s necklace 


Holdfast a small disc, thallus not divided into stipe and lamina but 
terete and conspicuously moniliform throughout, dichotomously 
branched, swollen internodes grouped necklacewise up the axis, bear- 
ing the conceptacles over their surface; plants dicecious; oogonia 
producing 4 oospores. 
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Hormosira is now generally recognized as a monotypic genus con- 
fined to Australasian coasts where it is common on intertidal, flat or 
gently sloping rocky coastal platforms, reefs, and in midtidal pools. 
In these situations it becomes a very important ecological dominant. 
There has been a great deal of confusion over the nomenclature of this 
plant. Local environmental conditions greatly affect the morphological 
habit of the plants, giving rise to several recognizable ecological 
variants, and many intergrading and intermediate forms. This, to- 
gether with the fact that collections made from widely different 
localities were sent away from New Zealand to be described from dried 
herbarium material, largely accounts for the synonymy which devel- 
oped during the last century. 


Reference should be made to Sizva: Univ. Calif. Publications in 
Botany Vol. 25, No. 4, p. 261 (1952) for Nomina Generica conservanda 
proposals including Hormosira (ENDLICH.) MENEG. 


Hormosira banksit (TuRNER) DENE. (Plate 16, 25) 


LABILLARDIERE (1806), p. 114, Pl. 262 as Fucus moniliformis (non 
F.moniliformis Esper, 1804). TURNER (1808, Pl. 1, p. 1) as Fucus banksu. 
Lamouroux (1825), p. 71 as Moniliformia billardieri. Bory in DUPERRY 
(1828), pp. 133, 134 as Moniliformia billardiert, M.sieberi. RicHARD (1832, 
p. 18) as Moniliformia billardieri; (1834, p. 139) as Moniliformia sieberi. 
ENDLICHER (1836, p. 10, Suppl. 3, p. 29), Hormosira as subsection of genus 
Cystoseira. MENEGHINI (1838), p. 44 Hormosira as genus. DECAISNE (1842), 
p.331 as Hormosira banksit, H.steberi, H.triquetra, H.nodularia. MONTAGNE 
(1845, 1, p. 62) as Hormosira billardieri. AGARDH, C. (1820-1828, p. 60) as 
Cystoseira banksii; (1824, p. 284) ibid. Acarnpu, J. (1848, pp. 60, 198) 
as Hormosira banksu, H.sieberi, H.labillardiert, H.nodularia, H.gra- 
cilis, H.obconica; (1877, Il, p. 7, No. 65) as Hormosira banksii var. 
labillardieri, var. sieberi. Kurtzinc (1849, p. 586) as Hormosira banksii, 
H.billardieri, H.gracilis, H.obconica. Hooker et Harvey (1845, IV, p. 528) 
as Hormosira billardieri, H.sieberi. HARVEY (1855b, p. 215) ibid; (1860, 
III, Pl. 135) as Hormosira banksii including in it varieties banksti, labillar- 
dieri, sieberi et gracilis. HOOKER (1867, II, p. 653) as Hormosira billardieri 
vars. banksu, labillardieri, sieberi. MoLLET (1880, pp. 318-322, pp. 13-14) as 
Hormosira (anatomy). Laine (1885, p.303) as Hormosira banksit, H.labillar- 
diert; (1889, p. 66) as H.labillardieri, H.sieberi; (1926, p. 126) as H.banksit. 
De Tonı (1895, p.187) as Hormosira banksti, H. gracilis, H.sieberi, H.labillar- 
diert; German (1914, p. 264) as Hormosira (anatomy). Oxiver (1923, 
p.496) as Hormosira (anatomy). Lucas (1936, p. 80, Fig. 48) as Hormosira 
banksu. LinDAUER (1939, Fasc. 1, No. 8; 1947, p. 563) ibid. May (1939, 
p. 211) ibid. Fritsch (1945, Il, pp. 344, 354) ibid. OsBoRNE (1948, 
pp. 47-71, Pl. 1-3, 6 Figs.) ibid (anatomy). Moore (1948, p. 268, Pl. 6; 
1950, pp. 48-53, Pl. 8-9) ibid. GuiLer (1952, p. 81) ibid. TREVARTHEN (1954) 
Vol. I and II, M.Sc. Thesis held in Auck. Univ. Coll. Library. Berquist 
(1957) M.Sc. Thesis in Auckl. Univ. Coll. Library; (1959, p. 22) ibid. 


Nova Hedwigia III,2. Lindauer, Chapman 321 
+ 

Plants very variable in size, 5 cm. to 90 cm. or more in length, 
dimensions varying according to habitat; holdfast sinall and discoid, 
thallus dichotomously or more rarely irregularly branched, consisting 
of a series of generally inflated hollow internodes and filiform nodes: 
internodes variable in shape and size, spherical, oblong, ovoid, ob- 
conic, obovate or somewhat cupped, may even be triquetrous where 
dichotomy occurs, rarely prolonged into cylinders 5-7.5 cm. long, 
lowest internodes solid, others hollow or partly hollow, acting as 
flotation organs, and also containing internal water reserves; texture, 
cartilaginous; colour, dark brown-black, olivaceous, to golden fawn 
depending on exposure to light in habitat, black when dry; concep- 
tacles and cryptostomata embedded in the internodal tissue and 
opening to the exterior by ostioles, flask-shaped, and lined with sterile 
paranemata; long delicate multicellular paraphyses project out from 
the ostiole; plants dicecious, fertile throughout the year, ostioles 
appearing on surface of internodes as tiny pits on small mounts; 
oogonia produced on the wall of the female conceptacle, four func- 
tional ova per oogonium; male conceptacles produce numerous anthe- 
ridia on branching filaments mixed with simple paranemata. 

The thallus consists of an epidermai limiting tissue or meristoderm 
enclosing a cortex and medulla, and thin longitudinal filaments of the 
medulla may traverse the central cavity. 

The morphology of the adult plant varies according to the ecological 
conditions under which it grows. Plants exposed to strong wave 
action are short, sparsely branched, with small bladders. Sheltered 
coast plants are larger, more robust, frequently showing a golden 
pigmentation, and cover the shore in a dense carpet. An intermediate 
form between exposed and sheltered coasts has been recognized 
statistically (BERGQuIsT, 1957, 1959). 

Where there are horizontal rock platforms with a muddy shore and 
some reduction of salinity by fresh water influx, the plants develop 
a large-vesicled, profusely branched, elongate thallus. Six different 
types of the unusual free-floating form from the mangrove swamps 
can be recognised morphologically and statistically. The gross mor- 
phology appears to depend on the type and texture of the mud, and 
the amount of shading received (BErcouist, 1957, 1959). 

Distinct forms from pools are readily recognised—these tend to 
have a smaller bladder diameter, more elongate connectives, and 
sparser branching, at least where the pools are deep. Shallow high 
level pools that are prone to complete drying support a form with 
larger bladders which are thin-walled, but with a short total thallus 
length. A distinctively pigmented form with elongate connectives 
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grows in shaded positions, especially beneath overhanging Metro- 
sideros excelsa and at the mouths of caves. 

Type specimen: Herb. Mus. Paris. 

Type locality: “Ad capitis Van Diemen Littora.” 

* Local distribution: Throughout New Zealand on low-tide plat- 
forms, Stewart Is., Chatham Is.; absent from the Kermadecs though 
recorded there as drift. 

General distribution: Australia, Tasmania, New Zealand, Nor- 
folk Is. 

The following species belonging to the Fucales have been excluded 
on the grounds that they were wrongly identified or may have been 
storm drift from Australia. Turbinaria denudata—recorded by Banks, 
Lesson (Hooker et Hary., 1845). Phyllospora comosa—recorded by 
D’UrvirLe, Hooxer (ibid). Scaberia agardhii-recorded by Lesson (ibid). 


Note: reference dates alone in brackets, e. q. (1832), imply that the work 
has not been seen by the authors. 


APPENDIX 


Since part I (1956) went to press the following new records have been made. 

Ulothrix subflaccida: Godley Head 

Ulothrix flacca: Arkles Bay, Port Fitzroy, Godley Head 

Monostroma latissimum: Kaikorai lagoon 

Monostroma nitidum var. novae-zelandiae: Hooper’s Inlet 

Monostroma parvum: Leigh, Stanmore, Narrow Neck, Te Haruhi Bay 

Letterstedtia petiolata: Ti Titoki, Oruawharo Bay 

Ulva linza: Portobello 

Ulva brevistipita: Puketeraki, Stewart Is. 

Ulva lactuca: Little Barrier Is., Great Barrier Is., Huia, Narrow Neck, 
Gough’s Bay, Ahora Bay, Fletcher’s Bay, Stanmore, Otago Harbour 

Ulva lactuca var. rigida: Dunedin 

Ulva latissima: Whitianga 

Ulva crassa: Dunedin 

Ulva laingit: Portobello 

Ulva reticulata: Portobello 

Ulva lobata: Kaha Point 

Lobata foliosa: Portobello 

Enteromorpha intestinalis f. brevis: Whangaparaoa Heads 

Enteromorpha intestinalis f. tubulosa: Portobello, Kermadec Is. 

Enteromorpha compressa var. lingulata: Kaha Point 

Enteromorpha compressa f. subsimplex: St. Clair 

Enteromorpha prolifera: Waikowaiti, Otago Harbour, Puketeraki, Brighton, 
Portobello, St. Clair, Allen’s Beach 

Enteromorpha prolifera var. flecuosa: St. Clair 

Enteromorpha prolifera var. crinita: Portobello 

Enteromorpha prolifera var. torta: St. Clair 

Enteromorpha nana: Black Head, St. Clair 

Enteromorpha nana var. minima: Orewa, Portobello, Allen’s Beach 
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Enteromorpha ramulosa f. minor: Portobello 

Enteromorpha ramulosa var. acanthophora: Otago Harbour 

Enteromorpha clathrata var. angustimembrana: Bluff (Southland) 

Enteromorpha clathrata var. plumosa: Otago Harbour 

Enteromorpha clathrata ecad prostrata: Hooper’s Inlet 

Enteromorpha clathrata var. ralfsii: Portobello 

Enteromorpha procera f. minuta: Whangaparaoa Heads, Howick, St. Heliers, 
Oneroa, Pinnacles, Fletcher’s Bay, Whitianga 

Enteromorpha procera f. novae-zelandiae: Leigh, Orewa, Port Fitzroy, St. 
Heliers, Noisies, Te Puru, Raukura Pt., Fletcher’s Bay, Gannet Rock 

Enteromorpha procera Î. eramosa: Fort Fitzroy 

Enteromorpha kylinii: Kermadec Is. 

Prasiola crispa: Headland Point (Portobello) 

Sporocladopsis novae-zelandiae: Anawhata on Durvillea, Oneroa, Pohutuka- 
wa Flat, Oruawharo Bay 

Protoderma marina: on stones, Lyttelton 

Microdictyon mutabile: Howick, St. Heliers, Rangitoto, Noisies, Stanmore, 
Orewa, Arkles Bay, Whangaparaoa Heads 

Mierodietyon umbilicatum: Kermadec Is. 

Cladophora colensoi: St. Heliers, Fletcher’s Bay, The Kaik 

Cladophora feredayi: Green Is., St. Clair, Colne Bay 

Cladophora utriculosa: Bluff (Southland), Otago Harbour 

Cladophora crinalis: Howick, Narrow Neck, Orewa, Leigh, Gannet Rock, 
Pinnacles, Whangaparapara, Portobello 

Cladophora crispata: Ahora Heads, Portobello 

Cladophora gracilis: The Kaik, Wycliffe Bay 

Chaetomorpha darwinii: Gough’s Bay, Brighton, Tunnel Beach, St. Clair, 
Papanui 

Chaetomorpha aerea: Orewa, Arran, Huia, Pohutukawa Flat, Whitianga, 
Great Barrier Is., St. Clair 

Chaetomorpha aureola: Hauturu 

Chaetomorpha linum: Orewa, Rangitoto 

Lola implexa: Orewa, Cape Rodney, Howick, Noisies, Arran, Oneroa, Rau- 
kura Pt., Fletcher’s Bay, Godley Head 

Lola tortuosa: Leigh, Orewa, Stanmore, Kermadec Is. 

Lola litorea: Godley Head 

Rama longiarticulata: Three Kings Is. 

Rama novae-zelandiae: Akaroa Heads, Allen’s Beach 

Rhizoclonium riparium: Stanmore, Orewa, Whangaparaoa Heads, Huia, 
Narrow Neck, Palm Beach, Coromandel, Whitianga, Needle Point, 
Tunnel Beach, Port Chalmers 

Rhizoclonium hookeri: Stanmore, St. Heliers, Noisies, Rangitoto, Raukura 
Point, Fletcher’s Bay, Whangaparapara 

Wittrockiella salina: Orewa, Te Haruhi Bay, Palm Beach, Whangaparapara 

Cladophoropsis herpestica: Three Kings Is., Huia, Arran, St. Heliers, Great 
Barrier Is., Raukura Pt., Gannet Rock, Fletcher’s Bay, Kermadec Is. 

Cladophoropsis membranacea: Kermadec Is. 

Cladophoropsis membranacea var. repens: Kermadec Is. 

Acetabularia parvula: Kermadec Is. 

Derbesia novae-zelandiae: Stanmore, Cape Rodney, Shag Rock, Kermadec Is. 

Bryopsis vestita f. lara: Kaha Pt., Waikowaiti, Portobello 
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Bryopsis plumosa: Great Barrier Is., Gannet Rock, Fletcher’s Bay, Whiti- 
anga, Portobello 

Bryopsis pennatula: Tunnel Beach 

Bryopsis corticulans var. novae-zelandiae: Port Fitzroy, Shag Rock, Raukuru 
Point, Fletcher’s Bay 

Bryopsis kermadecensis: Kermadec Is. 

Codium adhaerens var. convolutum: Puketeraki 

Codium adhaerens var. incrassatum: St. Clair 

Codium cranwelliae: Oruawharo Bay 

Codium fragile var. typicum: Portobello, St. Clair, Black Head, Papanui 

Caulerpa brownii var. selaginoides: Puketeraki, Black Head 

Caulerpa hypnoides var. flexilis f. novae-zelandiae: Whitianga 

Caulerpa sedoides f. novae-zelandiae: Kawau Is., Three Kings Is., Little 
Barrier Is., Noisies, Fletcher’s Bay 

Caulerpa racemosa var. peltata: Kermadec Is. 

Caulerpa webbiana: Kermadec Is. 


MYxoPHYCEAE 

Entophysalis conferta, Kermadec Is. 
Lyngbya confervoides: Kermadec Is. 
Lyngbya semiplena: Kermadec Is. 
Phormidium corium: Kermadec Is. 
Phormidium autumnale: Kermadec Is. 
Hydrocoleum glutinosum: Kermadec Is. 
Tolypothrix tenuis: Kermadec Is. 
Amphithrix violacea: Kermadec Is. 
Plectonema nostocorum: Kermadec Is. 
Calothrix crustacea: Kermadec Is. 
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biruncinata 276, 280, 281 
brevipes 276 
exasperata 280 
flabelliformis 278 
muratit 280 
radiata 132, 207, 276, 278 et seq. 
var. exasperata 280 
f. richardiana 276, 279, 280 
richardiana 79 
Ecklonieae 275 
Ectocarpaceae 138 
Ectocarpales 138, 252 
Ectocarpus 134, 136, 139, 140, 142 
etsed 190,251 
bracciolus 137, 143, 146 
chapmanii 133, 137, 143, 149 
confervoides 143, 144 
conıferus 148 
conıger 148 
dellowianus 143, 148 
duchassaingianus 147 
elegans 148 
fulvescens 141, 142 
granulosus 143, 145, 151 
indicus 133, 142, 143, 147, 181 
irregularis 143, 148 
littoralis 140 
mitchellae 147 
padinae 143 
parasiticus 133 
pulvinatus 155, 208 
rallsiae 148 
reptans 133 
siliculosus 143 
virescens 143, 147 
warnocki 147 
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Elachista 133, 214 
australis 215, 216 
lindaueri 135, 214, 215, 216, 218 
maculaeformis 208 
Elachistaceae 203, 204, 214 
Encoelium bullosum 260 
clathratum 262 
flatulosus 260 
sinuosum 261 
Enteromorpha 133 et seq., 205 
Entocladia 135 
viridis 134 
Erythrotrichia hunterae 135 
Euzoniella bipartita 136 
cuneifolia 136 
incisa 136 


Falkenbergia rufo-lanosa 136 
Fucaceae 282, 283, 287, 290 
Fucales 135, 281, 282, 303 
Fucodium chondrophyllus 287, 288 
var. maximum 289 
var. minus 289 
gladiatus 288 
Fucus 284 
antarcticus 284, 
banksıı 320 
caudatus 299 
chondrophyllus 287 
clathratus 262 
costatus 245 
fascia 255 
fissifolius 319 
flagelliformis 232 
flexuosus 309 
implexus 191 
maschalocarpus 308 
moniliformis 320 
pedunculatus 242 
phyllanthus 309 
piriferus 273 
platylobium 297 
quercifolius 304 
radiatus 278 
var. exasperatus 280 
retroflexus 299 
rugosus 236 
torulosus 298 
verruculosus 314 


Gelidium crinale 142, 159 


Geminocarpus 139, 150 
geminatus 150 
Gigartina 160, 220, 221 
apoda 135, 254 
atro-purpurea 145 
lanceata 147, 221 
Glossophora 131, 133, 135, 182, 185, 
191, 193, 220, 222, 262 
harveyi 192 
kunthii 135, 192 
Griffithsia antarctica 136 
Gymnosorus 199 
nigrescens 200 


Haliseris 200 
kermadecensis 201 
plagiogramma 201 
Halopteris 133, 135, 136,161, 162, 262 
brachycarpa 163, 165, 166, 167 
congesta 137, 163, 164, 168, 169, 
174 
filicina 164, 165 
funicularis 137, 163, 164, 166, 167 
et seq., 174 
hordacea 135, 158, 163, 164, 169, 
170, 172, 174 
novae zelandiae 137, 162, 164 
et seq: 
platycena 137, 162, 163, 165, 169, 
174 
pseudospicata 167 
spicigera 163, 170, 171, 172 
Hapalospongidion 132, 210, 212, 213 
durvilleae 135, 212, 213 
saxigenum 212 
Hecatonema 133, 204, 206, 268 
stewartensis 134, 207 
Herponema 133, 204, 207, 213 
hormosirae 208 
var. minusculum 134, 137, 209 
maculaeforme 134, 208 
maculaeformis 137, 208 
maculans 208 
pulvinatum 134, 155, 156, 208 
Heterogeneratae 203 
Heteromorphae 313 
Homoestroma latifolium 254 
Hormosira 132 et seq., 145, 147, 232, 
239, 240, 282, 319, 320 
banksii 141, 206, 208 et seq., 238, 
320, 320 
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var. gracilis 320 
var. labillardieri 320 
var. sieberi 320 

billardieri 320 
gracilis 320 
labillardieri 320 
nodularia 320 
obconica 320 
sieberi 320 
triquetra 320 
Hormosiraceae 282, 319 
Hydroclathrus 253, 262 
cancellatus 262, 263 
clathratus 137, 262, 263 
sinuosus 261 
Hymenena 136 


1029292554257 
fascia 255 
Isogeneratae 138 


Jania 135 


Laminaria 255, 272 
biruncinata 280 
caepestipes 286 
fascia 255 
flabelliformis 278 
radiata 278 
var. exasperata 280 
Laminariales 269, 270, 282, 290 
Landsbergia 131, 135, 136, 283, 302, 
303 
myricaefolia 137, 303, 305 
quercifolia 303, 305 
Laurencia 262 
distichophylla 136 
Leathesia 133, 217 et seq., 237 
australis 216 
difformis 133, 220, 222 
intermedia 134, 135, 220, 221 
marina 220 
novae-zelandiae 134,135, 137, 
220, 221, 222 
tuberiformis 220 
Lessoneae 270 
Lessonia 131, 133, 134, 207, 270, 
273, 274 
brevifolia 271 
fuscescens 271 
variegata 131, 271 


Lessoniaceae 270 
Lithophyllum 135 
Lithothamnion 246, 277 
Lomentaria umbellata 136 
Lophurella 136 

Lyngbya maiuscula 141 


Macrocysteae 270, 273 
Macrocystis 131 et seq., 165, 207, 
DYE 2228 
dubenit 273 
humboldtit 273 
latifolia 273 
luxurians 273 
pirifera 273 
pyrifera 136, 273, 274 
var. dubenti 273 
var. luxurians 273 
Marginaria 291, 292 
boryana 292, 294 
gigas 291, 292 
urvilliana 291, 292 
f. angustifolia 292 
f. latifolia 292 
Marginariella 133, 134, 137, 282, 283, 
290 et seq. 
boryana 290, 292, 294 
urvilliana 143, 150, 207, 290, 292 
et seq. 
Melobesia 182 
Mesogloia 230 
intestinalis 224, 225 
Sciurus 226 
Metamorphe colensoi 136 
Microzonia 164, 179, 182, 183, 194 
velutina 174, 183, 198 
Mikrosyphar 134, 139, 151, 152 
pachymeniae 135, 152 
Moniliformia billardieri 320 
sieberi 320 
Monostroma lindaueri 135 
Myriocladia chorda 224 
sciurus 226 
Myriodesma quercifolia 312 
Myriogloia 131, 184, 145, 147, 223, 
294, 227 
chorda 224, 225 
intestinalis 224 
lindaueri 224, 225 
lutea 227 
sciurus 224, 225, 226 
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Myriogramme parvula 136 

Myrionema 133, 204, 216 
compactum 135, 205, 206, 209 
intermedium 205 
leclanchert 205 

+ maculiforme 205 
strangulans 134, 135, 205 
vulgare 205 

Myrionemataceae 203, 204 

Myriotrichia 263 

adriatica 135, 137, 264 

repens 264 

Myriotrichiaceae 252, 263 


Nemacystus 235 
novae-zelandiae 135, 137, 235 

Neurocarpus 200 
australis 201 
kermadecensis 201 

Neurothalia mertensit 297 
torulosa 298 

Nostoc marinum 220 
mesentericum 220 

Notheia 238, 239 
anomala 133, 135, 238 

Notheiaceae 203, 204 


Pachymenia 147, 149, 237 
himantophora 135, 152 
Padina 185, 194 
fraseri 137, 195 
reptans 181 
Papenfussiella131, 134,145, 223, 226, 
228 
laxa 227, 228 
lutea 227, 228 
Perisporochnus 241, 247 
regalis 137, 248 
Perithalia 241, 244, 246 
capillaris 137, 247 
Petalonia 252, 253, 255, 256 
fascia 255 
Petrospongium 132, 217, 222 
berkeleyt 222 
rugosum 222 
Phaesporum intermedium 205 
punctiforme 205 
Phaeurus 249 
Phillippia 216 
Phillippiella 215 
australis 135, 137, 214, 215, 216 


Phycobotrys maschalocarpus 308 
Phycodrys quercifolia 136 
Phycolapathum cuneatum 255 
Phycopteris angustata 197 
Phyllitis 134, 255 
fascia 255 
Phyllomorphae 313 
Phyllospora 290, 291, 303 
comosa 322 
quercifolia 304 
Phyllotrichia 312, 313 
Platylobium mertensii 297 
Platythalia 303 
quercifolia 304 
Pleurostichidium falkenbergii 136 
Plocamium 135 
Pocockiella 185, 195 
nigrescens 137, 200 
variegata 182, 198 
Polysiphonia 136 
Porphyra subtumens 135 
Pterocladia 135, 220, 222 
capillacea 158 
Pteromorphae 314 
Pterosiphonia 136 
Ptilopogon 162, 164, 169, 173,178 
botryocladus 137, 173 
Punctaria 134, 146, 253, 254 
latifolia 135, 254 
Punctariaceae 252, 253 
Pylaiella 134, 139, 140, 143 
antillarum 141, 142 
fulvescens 141 
littoralis 134, 137, 139, 140, 149 
f. rigidiuscula 141 
novae-zelandiae 141 
ramellosa var. novae-zelandiae 
141 


Ralfsia 132, 210, 211, 213, 223 

australis 212 

expansa 212 

occidentalis 212 

verrucosa 211, 212 
Ralfsiaceae 203, 204, 210 
Rhodochorton 135 


Sarcophycus potatorum 285, 286 

Sargassaceae 282, 283, 305 

Sargassum 136, 235, 283, 291, 306, 
312, 314, 317, 318 
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adenophyllum 314 
bacciferum 319 
boryanum 291, 294 
capillaceum 315 
capillifolium 311 
carpophyllum 318, 319 
compactum 319 
crassifolium 319 
decipiens 314 
droserifolium 319 
duplicatum 319 
fissifolium 137, 318, 319 
flavicans 319 
granuliferum 319 
incisifolium 316 
johnsoni 137, 313 
lacerifolium 317 
lessonianum 291, 292 
longifolium 319 
maschalocarpum 308 
membranaceum 316 
muriculatum 314 
natans 319 
pennigerum 310 
phyllanthum 308, 309 
platylobium 297 
plumosum 310 
raouli 314 
scabridum 318 
sinclairii 135, 236, 315, 317, 318 
spinuligerum 135, 236, 318 
var. novae-zelandiae 818 
trichophyllum 315 
undulatum 315, 316 
f. serratifolium 315, 317 
urvilleanum 292 
verruculosum 137, 201, 313, 314 
vestitum 317 
vulgare 319 
Scaberia 303 
agardhii 322 
Scytosiphon 134, 135, 146, 252 et 
seq., 260, 262, 266 
lomentaria 135, 256, 257 
urvillaet 259 
Scytosiphonales 252 
Scytothalia jacquinotii 290 
Scytothamnaceae 203 
Scytothamnus 144, 146, 147, 267 
australis 267, 268 
fasciculatus 137, 267, 268, 269 
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Seirococcus 290, 291 
Silicularia 293 
Solenia attenuata 265 
Spatoglossum 133, 185, 201 
australasicum 196 
chapmanii 202 
nigrescens 200 
velutina 183 
Spermatochnaceae 203, 204, 234 
Spermatochnus 239 


Sphacelaria 154, 155, 168, 173, 178 


botryocladia 173 
cirrhosa 155, 159 
didichotoma 158 
divaricata 158 
funicularis 167 
furcigera 157, 158 
hordacea 170 
implicata 135, 155, 156 
limicola 137, 155, 160 
obovata 167 
paniculata 170 
pulvinata 135, 155, 208 
spicigera 171 
stewartensis 135, 137, 155, 156 
tribuloides 142, 155, 158 
variabilis 133, 135, 155, 157 
virgata 170 
Sphacelariaceae 153 
Sphacelariales 134, 152, 153 
Sphaerococcus chondrophyllus 287 
Splachnidiaceae 203, 204, 236 
Splachnidium 132, 134, 135, 147, 
160, 236, 239 
rugosum 236 
Sporochnaceae 240 
Sporochnales 134, 240 
Sporochnus 241, 245, 264 
elsieae 137, 241, 244 
moorei 137, 241, 243, 244 
pedunculatus 241, 242, 243, 244 
radiciformis 244 
rostratus 241 
stylosus 135, 241, 243, 244, 264 
Sporocladopsis 272 
novae-zelandiae 135 
Stephanocystis quercifolius 304 
Streblonema 133, 152 
Striaria 265 
attenuata 265 
Striariaceae 253, 265 
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Stypocaulaceae 153, 161 billardiert 287 
Stypocaulon 162 chondrophylla 157, 208, 287, 288 
filare 171, 172 var. maxima 215, 287, 288, 289 
funiculare 162, 167 var. minus 215, 216, 287, 288, 
hordacea 170 289 
“ paniculatum 170, 172 gladiata 287, 288 
Taonia 185, 195 Zanardinia 179 
australasica 137, 196 Zonaria 135, 182, 185, 194, 196, 197, 
lennebackerae 202 199, 218 
Tinocladia 223, 228 angustata 190, 197, 198 
novae-zelandiae 229 dichotoma var. intricata 191 
f. ramosissima 229 diesingiana 198 
Tremella difformis 220 flava 199 
Turbinaria denudata 322 frasert 195 
interrupta 197 
Ulva 135, 155, 156, 160, 205, 254 kunthii 192 
dichotoma 190 nigrescens 209 
multifida 180 multifida 180 
rugosa 236 parvula 181 
sinuosa 261 sinclairit 197, 198 
Utriculidium 252, 253, 259 subarticulate 197 
durvillei 137, 259 tournefortii 199 


turneriana 197 


Xiphophora 134 et seq., 147, 158, velutina 183 
208, 218, 239, 283, 287, 288, 308 Zostera 135, 160, 262 


Top: 


Bottom: 


Top: 


Bottom: 


Top: 


Bottom: 


Top: 


Bottom: 


Left: 
Right: 


EXPLANATION OF PLATES 57 (1)-81 (25) 
RD Al 


Padina fraseri. 
Neurocarpus kermadecensis, type specimen (Kermadecs). 


PLATE 2 

Zonaria angustata (Bay of Islands). 

Dictyota papenfussii, type specimen (Pihama). 
PLATE 3 


Cutleria multifida var. pacifica (Stewart Island). 
Scytothamnus australis (Bay of Islands). 


PLATE 4 


Asperococcus bullosus (Stewart Island). 
Colpomenia sinuosa (Bay of Islands). 


LNG ANIE ID, & 


Sporochnus elsieae, type specimen (Stewart Island). 
Lessonia variegata (Wellington). 
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PLATE 6 


A, Macrocystis pyrifera, terminal portion of a plant. 
189. Macrocystis pyrifera, free-living form from Stewart Island. 


PLATE 7 


Top left: Ecklonia radiata var. richardiana (x 3). 

Top right: Ecklonia radiata (x 4). 

Bottom: Young stages of Ecklonia radiata showing development of richar- 
diana form (x 3). 


PLATE 8 
Left: Ecklonia biruncinata. 
Middle: E.biruncinata (Photo of type, British Museum.) 
Right: Cladosiphon vermicularis. 
PLATE 9 
Top: Durvillea willana, Castlepoint. 


Bottom: Duroillea antarctica, Dunedin. (Photos M. Nayror.) 


PLATE 10 


Duroillea caepestipes, left, type specimen (Herb. Mus., Paris); right, plant 
from Chatham Island. (Photo M. D. Kınc.) 


PLATE 11 


Xiphophora chondrophylla; left, var. minus; right var. maxima with epi- 
phytic Elachista lindaueri (round shiny spheres) and Herponema maculae- 
formis (black felt) (Photo M. D. Kine.) 


PLATE 12 
Left: Marginariella boryana, A, adult; B, young. 
Right: Marginariella urvilliana, A, adult; B, young. 
PLATE 13 
Left: Cystophora scalaris (Wellington). 
Right: Cystophora platylobium (Wellington; small portion left from 
Stewart Island). (Photos M. D. Kınc.) 
PLATE 14 
Left: Cystophora retroflexa (Bay of Islands). 
Right: Cystophora torulosa, A, Bay of Islands; B, Pihama. 
PLATE 15 
Left: Cystophora dumosa (Kaha Point). 
Right: Cystophora distenta, type specimen. (Photo H. B.S. WomERSLEY). 
PLATE 16 
Left: Hormosira banksii, type specimen (Herb. Mus., Paris). 


Right: Cystophora distenta, A, Chatham Islands; B, Stewart Island. 
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PLATE 17 


Top: Landsburgia myricaefolia, fertile plant from Chatham Islands. 
(Photo M. D. Kınc.) 
Bottom: Landsburgia quercifolia, type specimen (Kew Herb.). 


PLATE 18 
Left: Carpophyllum maschalocarpum (Napier). 
Right: Carpophyllum flexuosum (Napier). (Photo M. D. Kınc.) 
PLATE 19 
Left: Carpophyllum plumosum (Cape Turnagain) (Photo Mrs. BuLMER.) 
Right: Carpophyllum plumosum var. quercifolium (Chatham Island) 
(Photo M. D. Kine.) 
PLATE 20 
Left: Sargassum johnsoni; A, sterile; B, fertile. (A, B, type specimen.). 
Right: Sargassum spinuligerum var. novae-zelandiae (Auckland). 
PLATE 21 
Lett: Sargassum undulatum, type specimen. (Photo H.B.S. Womers- 
LEY.) 
Right: Carpophyllum plumosum var. capillifolium (Herb. Mus. Paris). 
PLATE 22 
Left: Sargassum spinuligerum, type specimen. (Photo H. B. S. Wo- 
MERSLEY.) 
Right: Sargassum verruculosum (Stewart Island). (Photo M. D. Kine.) 
PLATE 23 
Left: Sargassum undulatum var. serratifolium, type (Tauranga). 
Right: Sargassum undulatum (Auckland). 
PLATE 24 
Top: Sargassum fissifollum (Kermadec Is.) 


Bottom:  Sargassumsinclairii; A, fertile female plant; B, fertile male plant. 


PLATE 25 


Hormosira banksii; top left, estuarine form; top right, old, over-mature plant 
with rough bladders; bottom left, Coralline turf form; bottom right, man- 
grove form from open mud. (Photos P. BERGQUIST.) 


EXPLANATION OF PLATES 82(26)—97(41) 


Fig.1: A, Pylaiella littoralis; 1, terminal plurilocular sporangia (x67); 
2, intercalary plurilocular sporangia (x67); 3, intercalary uni- 
locular sporangia (x67); B, Bachelotia fulvescens; 4, part of tuft 
(x7); 5, unilocular sporangia (x60). (After HAMEL.) 
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Ectocarpus siliculosus; 1, plant showing branching (x53); 2, pluri- 
locular sporangia (x53). (After Kyuın.) 


Ectocarpus confervoides; 1, part of plant with plurilocular sporangia 
(x33); 2, cell, showing nature of plastid (x500). (1, after HAMEL: 
2, after PARKE.) 

Ectocarpus granulosus; 1, part of plant with plurilocular sporangia 
(x 27); 2, unilocular sporangium (x 108). (After Smiru.) 


Ectocarpus bracchiolus; 1, plant on Cladophora (x 3); 2, part of 
erect threads (x5); 3, attachment threads (x55); 4, initial of 
plurilocular sporangium (x 110); 5, lateral plurilocular sporangia 
(x 110); 6, terminal plurilocular sporangium (x 55). (After Linp- 
AUER.) 

Ectocarpus indicus; 1, portion of plant with plurilocular sporangia 
(x 67); 2, cells showing plastids (x 67); 3, base (x17); 4, plant 
with unilocular sporangia (x 67). (After ABBOTT.) 

Ectocarpus dellowianus; 1, part of plant (x 1-7); 1, nude, terminal 
apices of branch (a), branchlet (b) (x 50); 3, 4, plurilocular spor- 
angia (x 50); 5, single plurilocular sporangium (x 200). 
Ectocarpus irregularis; 1, part of plant (x 33); 2, 3, plurilocular 
sporangia (2, x 117; 3, x 100). (1, after HAMEL; 2, after BOrcrsen; 
3, after Dawson.) 

Ectocarpus chapmanii; 1, plants on Marginariella (x 8); 2, part of 
erect plant (x 112); 3, end of rhizoid (x 50); 4, proliferating tip 
(x 50); 5, chromatophores (x 100); 6, young plurilocular spor- 
angium (x50); 7, terminal plurilocular sporangium (x50); 8, tip 
of filament (x50); 9, branch and sporangium (x50); 10, pluri- 
locular sporangium (x 100); 11, unilocular sporangia (x 100). 
Geminocarpus geminatus; 1, part of plant (x 10); 2, 4, plurilocular 
sporangia (x 50); 3, unilocular sporangium (x 50); Mikroscyphar 
pachymeniae; 5, unilocular sporangia (x 200); 6, plurilocular spor- 
angia (x 200). 

Sphacelaria pulvinata; 1, eushions on Carpophyllum maschalo- 
carpum (x3); 2, section of host showing destruction of tissues 
(x 25); 3, arcuate filament with sporangia (x 33); 4, 5, unilocular 
sporangia (x 100); 6, sporangium discharging swarmers (x 150). 
Sphacelaria implicata; 1, plants on host (x3); 2, part of plant 
(x6); 3, fruiting branchlet (x 11); 4, sporangia (x 100); 5, tips of 
young filaments (x50); 6, regenerating axis (x 33); 7, base with 
descending rhizoids (x 33). 

Sphacelaria stewartensis; 1, plant on host (x 1); 2, habit of plant 
(x 33); 3, unilocular sporangia (x 200). (After LINDAUER.) 
Sphacelaria variabilis; tuft on Cladostephus (x 3); habit of plant 
(x 33); 3, tip of filament (x 33); 4-9, developmental stages of 
propagula (x 43); 10, branch with unilocular sporangium (x 50); 
11, branch with plurilocular sporangia (x43). 

Sphacelaria tribuloides; 1, tip showing branching from upper half 
segment (a), b = lower half segment (x 33); 2, rhizoids (x 33); 
3, adventitious rhizoids near base (x 33); 4, unilocular sporangium 
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(x 27); 5, plurilocular sporangium (x 27); 6-10, stages in develop- 
ment of propagula (x 33). 

Sphacelaria cirrhosa; 1, plant with unilocular sporangia (x 20); 
2, plant with plurilocular sporangia (x20); 3, plant with propagula 
(x 20); 4, plurilocular sporangium (x 60); .5, unilocular sporan- 
gium (x 60). (After NEWTON.) 

Sphacelaria limicola; 1, habit (x 10); 2, tip of mature filament with 
branch (x 50); 3, 4, rejuvenation of apices (x 50); 5, basal part 
with a branch (left) and rejuvenating rhizoid (right) (x 50); 
6, base with rhizoidal filaments (x 10); 7, rhizoidal filament (x 50) ; 
8, young unilocular sporangium (x 50); 9, truncated thread with 
a new axial thread, new lateral apical cell and young sporangium 
(x 50); 10, plurilocular sporangium or bud on prostrate portion 
of a branch (x 112). 


Halopteris platycena; 1, habit (x 3); 2, tip showing development of 
pinnules (x 33); 3, axillary pinnule in oldest part of plant (x 33); 
4, holdfast (x 3); 5, tuft with unilocular sporangia (x 33). 


Halopteris novae-zelandiae; 1, habit (x 3); 2, tip (x 60); 3, fertile 
branchlet (x24); 4, unilocular sporangia (x60); Halopteris 
brachycarpa, 5, habit (x 3); 6, apex of plant (x 67); 7, fertile shoot 
(x +); 8, 9, unilocular sporangia (8x50; 9x 100). 


: Halopteris funicularis; 1, plant (x 3); 2, tip of branch (x 50); 


3, fertile branches (x 1); 4,5, unilocular sporangia and paraphyses 
(x 50). 


: Halopteris congesta; 1, plant spread out to show branching (x $); 


2, stragely plant (x +); 3, fertile branchlet (x 1); 4, 5, unilocular 
sporangia (x 67). 


2: Halopteris hordacea; 1, plant to show habit (x 3); 2, part of fertile 


plant (x43); 3, unilocular sporangia (x33); 4, oogonia (x 27); 
5, antheridia (plurilocular) and oogonia (x 22); Halopteris spict- 
gera; 6, part of a branch (x 3); 7, habit (x4). (5, after Moore.) 


: Ptilopogon botryocladus; 1, adult fertile plant (x §); 2, juvenile 


plant (x 14); 3, rather older plant (x $); 4, fertile tuft with uni- 
locular sporangia (x 17). 

Cladostephus verticillatus; 1, plant (x %); 2, secondary verticillate 
ramuli (x 67); 3, tip of branch with fertile branchlets in internode 
(x 17); 4, fertile branchlet (x67); 5;.unilocular sporangia (x67); 
6, plurilocular sporangia (x 100). 


: Cladostephus australis; 1, plant (x 8); 2, terminal part of a branch 


(x@); basal part of plant (x 1-7); 4, forked fertile branch (x 33); 
5, simple fertile branchlet with unilocular sporangia (x 33); 6, uni- 
locular sporangium (x 100). 


: Cutleria multifida; 1, t.s. of thallus (x 23); 2, oogonia (x 100); 


3, antheridia (x 150); 4, Aglaozonia stage—plant (x4); 5, t.s. 
Aglaozonia stage with unilocular sporangia (x 100). (1-3 after 
NEWTON.) 


: Microzonia velutina; 1-3, habit (x3); 4, t.s. of thallus (x 133); 


5, t.s. with sporangia (x 133). 
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Dietyota ocellata; 1, habit (x 3); Dictyota papenfussi; 2, terminal 
part of thallus (x 3); 3, basal portion (x 3); 4, t.s. of thallus (x 100). 
Dictyota prolificans; 1, adult (x 3); 2, young plant (x 3); Dictyota 
dichotoma; 3, adult (x +). 

Dictyota radicans; habit (x 4). 

Glossophora kunthii; 1, habit of plant (x $); 2, portion of frond 
showing ligulae (x 3); 3, part of frond with proliferations (x 3); 
4, t.s. mature frond (x 33); 5, individual ligula (x 3-3); 6, t.s. 
prostrate frond (x 33). 


: Distromium skottsbergii; 1, portions of plants (x 3); 2, t.s. of thallus 


(x 43); 3, surface view near margin (x 43); 4, surface view near 
base (x 22); 5, sporangial sorus (x 45). (5, after LEVRING.) 

Taonia australasica; 1, plant (x3); 2, t.s. of thallus (x50); 
Spatoglossum chapmanii, 3, plant (x75); 4, t.s. of thallus (x 50); 
5, antheridial sorus (x 67); 6-8, development of tetrasporangia 
(x 67). (3-8, after LINDAUER.) 

Pocockiella nigrescens; 1, plant (x3); 2, t.s. of thallus (x 67); 
3, sorus of P.pariegata (x 83). (3, after PAPENFUSS.) 


Myrionema strangulans: 1, plant on host (x 3); 2, young prostrate 
threads (x 40); 3, edge of plant (x 110); 4, plurilocular sporangia 
(x 110); 5, plurilocular sporangia (x 110); 6, unilocular sporangia 
(x 133); 7, swarmer (x 300); Myrionema compactum; 8, plant on 
host (x 3); 9, prostrate system (x 133); 10, unilocular sporangia 
from above (x 108); 11, unilocular sporangia from side (x 108); 
12, plurilocular sporangia (x 200). (1, after Hauck; 2-5, 7, after 
Kyrın; 6, after SmitH; 8-12, after LINDAUER.) 

Herponema maculaeforme; 1, plant on host (x13);.2, threads at edge 
of disc with three erect filaments for comparison (x 100); 3, old 
plurilocular sporangium (x 100); 4, small plant with young uni- 
locular sporangia (x 87); 5, erect thread with uni- and plurilocular 
sporangia (x 100); 6, tip with young unilocular sporangium (x 100); 
7, old plurilocular sporangium (x 100); 8, 9, unilocular sporangia 
(x 100); 10, mature, sessile unilocular sporangium (x 100); 11, 
plurilocular sporangia (x 13). (After LINDAUER.) 

Herponema hormosirae; 1, plant on host (x 3); 2, habit of plant 
(x 24); 3, tip of filament (x 50); 4, terminal and lateral unilocular 
sporangia (x 50); 5, portion of erect plant (x 10); var. minusculum; 
6, plant on host (x 3); 7, habit (x 10); 8, tip of filament (x50); 
9-11, unilocular sporangia (x 50). 

Ralfsia verrucosa, 1, vertical section of thallus (x 100); 2, t.s. with 
unilocular sporangium (x 167); 3, edge of thallus (x 167); 4, pluri- 
locular sporangia (x 167); 5, unilocular sporangium (x 167). (1, 
after TAYLOR; 2, 3, after KyLiN; 4, 5, after HAMEL.) 
Hapalospongidion saxigenum: 1, 2, tips of threads (x 110); 3, base 
of thread (x 110); 4, 5, unilocular sporangia (x 113); Hecatonema 
stewartensis (x 333). 

Hapalospongidion durvilleae; 1, plant on host (x 3); 2, erect threads 
(x 100); 3, tips of filaments (x 177); 4, unilocular sporangium 
(x 187). (After LINDAUER.) 
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Fig. 41: Elachista lindaueri; plants on Xiphophora (x 3); 2, part of assimi- 
latory hair (x 233); 8, 4, young and old unilocular sporangia; 
5, unilocular sporangium and assimilators. 


Fig. 42: Philippiella australis; 1, part of thallus (x 65); 2, unilocular spor- 
angia and assimilators (x 130). (1, after Kuckuck.) 


Fig. 43: Corynophlaea cystophorae; 1, plant on host (x 3); 2, assimilators 
and plurilocular sporangium (not well depicted) (x ca. 150); 3, part 
of an assimilatory hair (x 150); 4, intact and empty unilocular 
sporangia (x 150); Corynophlaea longifila; 5, plants on host (x 3); 
6, unilocular sporangia and paraphyses (x 100). (1, 2, after AGARDH.) 

Fig. 44: Leathesia difformis; 1, plant (x4); 2, edge of prostrate thallus 
(x 292); 3, 10 day old plant (x 292); 4, section with unilocular 
sporangia, assimilators and two hairs (x 100); 5, unilocular and 
plurilocular sporangia (x 167). (1, after Smirn, 2-4, after Ky Lin.) 

Fig. 45: Leathesia intermedia; 1, plant on host (a, x2; b, x1); 2, uni- 
locular sporangium, assimilators and hair (x 200); 3, unilocular 
sporangium (x 200); Leathesia novae-zelandiae; 4, plant on host 
(x 4); 5, undersurface of plant (x 13); 6, plant cut in half verti- 
cally (x 13); 7, assimilators and sporangia (x 93). 

Fig. 46: Petrospongium rugosum; 1, outer part of thallus showing assimil- 
atory filaments and hair; 2, 3, outer part of fertile plant with uni- 
locular sporangia. (After MacLennan.) 

Fig. 47: Myriogloia intestinalis; 1, plants (x 3); 2, apical filaments (x 133); 
3, rhizoid passing over into an assimilatory thread (x 83); 4, as- 
similatory thread (x 83); 5, unilocular sporangia (x 83); 6, pluri- 
locular sporangia (x 167). (1, 2, after LEVRING; 3-6, after Kyrın.) 

Fig. 48: Myriogloia lindaueri; 1, young plant (x3); 2, old plant (x 4); 
3, radial threads (x 167); 4, base of plant (x 3). 

Fig. 49: Myriogloia lindaueri; 1, unilocular sporangium (x 67); 2, assimil- 
ators (x67); 3, tip of assimilator (x 67); 4, plurilocular spor- 
angia (x 200). (After Kyrın.) 

Fig. 50: Myriogloia sciurus; 1, plant (x 5); 2, apex of plant (x 63); 3, uni- 
locular sporangia (x 67). (2, after Kyuin; 3, after PARKE.) 


Fig. 51: Papenfussiella laxa; 1, plant (x$); 2, unilocular sporangia and 
assimilators (x83); Papenfussiella lutea; 3, plant (x3); 4, upper 
part of long assimilator (x 233); 5, unilocular sporangia (x 167). 
(2, 5, after Kyuın.) 

Fig. 52: Cladosiphon vermicularis; 1, plant (x $); 2, assimilators and uni- 
locular sporangia (x67); Tinocladia novae-zelandiae; 3, plants 
(x 2); 4, axial threads (x 167); 5, tips of assimilators (x 140); 6, 
unilocular sporangia (x 140). (1, 3, 5, 6, after Kyuiın; 2, after 
Kuckuck.) 

Fig. 53: Cladosiphon moorei; 1, assimilators and young unilocular sporangia 
(x 167); 2, unilocular sporangium (x 233); Chordaria dictyosiphon; 
3, plant (x 5); t.s. thallus with sporangia and assimilators (x133). 
(3, after Harvey; 4, after Kyuın.) 


Fig. 54: Chordaria flagelliformis; 1, plant (x-23); 2, t.s. showing assimilators 
(x 100). (After TAYLOR.) 
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Fig. 55: Caepidium antarcticum; 1, part of horizontal thallus with erect 
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fronds (x 3); 2, t.s. erect frond (x 60); 3, 4, bladder form (x3); 
5, transition zone (|) between solid branch and bladder (x 25); 
6, hair (x 133); 7, gametangia-bearing, still solid frond (x 10); 
8, ripe gametangia and large sterile cells (x 133); 9, fertile shoot 
(x13); 10, schematic l.s. through apex with fertile erect shoot (x 23); 
11, schematic L.s. through plant forming ‘“Colpomenia” phase 
(x 23); 12, 1.s. transition zone between Caepidium zone and “Colpo- 
menia’ zone (x 23); 13, part of l.s. through fertile shoot (x 117); 
14, assimilators and hair (x 233); 15, sporangium on ‘‘Colpomenia”? 
shoot (x 133); 16, t.s. wall of “Colpomenia’” shoot with “‘Chlorochy- 
trium’’-like cells (x 233). (After SKOTTSBERG.) 


Nemacystus novae-zelandiae; 1, plant (x3); 2, apex of plant 


(x 233); 3, assimilator (x 167); 4, plurilocular sporangia and 
assimilators (x 167). (After Ky in.) 


Splachnidium rugosum; 1, plant (x3); 2, base (x3); 3, apex (x 213); 
4, internal hyphae (x 40); 5, mature wall (x 213). (After Horpkıns.) 
Sporochnus stylosus; 1, plant (x $); 2, receptacles (x 13); 3, t.s. 
receptacle with sporangia and paraphyses (x 133). 


Sporochnus pedunculatus; 1, plant (x 3); 2, receptacle (x 10); 3, the 
same (x 13) for comparison with 58 (2) and 59 (6); 4, sporangia and 
paraphyses (x 150); Sporochnus moorei; 5, plant (x 3); 6, receptacle 
(x 13). 

‚Sporochnus elsiae; 1, branch (x 3); branch with receptacles (x 3); 
3, receptacles of a) S.elsiae; b) S.stylosus; c) S.moorei; d) S.pe- 


dunculatus (x 3). 


Carpomitra costata; 1, small plant (x 3); 2, branch (x 3); 3, tip of 
branch showing receptacle with tuft of hairs (x4); 4, old tip 
(x 4); 5, sporangia and paraphyses (x 117); Perithalia capillaris; 
6, plant (x 2s); 7, tip of branch (x5); 8, receptacle (x6%); 9, 
sporangium and paranemata (x 267). 

Perisporochnus regalis; 1, main branch with whorled laterals (x 3); 
2, single paranemata (x 30); 3, epidermis and subepidermis of axis 
(x 100); 4, l.s. epidermal cells showing pits (x 133); 5, ls. central 
cells (x 167); 6, branchlets (x 3); 7, unilocular sporangia (x 150). 
(After CHAPMAN.) 

Desmarestia firma; 1, plant (x); 2, t.s. of frond with unilocular 
sporangia (x 100). 

Punctaria latifolia; 4, 2, plants (x3); 3, juvenile plant (x 3); 
4, t.s. showing sporangia (one empty) and hairs (x 133); Petalonia 
fascia; 5, plant (x4); 6, t.s. of thallus with gametangial sorus 
(x 167); 7, gametangia (x 233). (7, after NEWTON; 6, after TAYLOR.) 


Hydroclathrus clathratus: plant (x 3) (After Murray.) 


Scytosiphon lomentaria; 1, plant (x %); 2, surface view of thallus 
with plurilocular sporangia (x 140); 3, t.s. with plurilocular spor- 
angia (x 140); Cladothele decaisnei var. striaroides; 4, plant (x ak 
5, t.s. of frond (x60); 6, gametangial sorus and sporangium 
(x 120). (1-3, after Newton; 4-6, after SKOTTSBERG.) 
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Fig. 67: Adenocystis utricularis; 1, very young specimen in optical section 
(x 120); 2, young plant (x 120); 3-5, young plants with terminal 
hairpits (x84); 6, l.s. wall of large frond showing formation of 
assimilators and sporangia (x 60); Utriculidium duroillei 7, origin 
of gametangia (x120); 8, t.s. showing sori and remaining sterile 
part (x18); 9, part of cortex with trace of gametangia (x120). 
(After SKOTTSBERG.) 


Fig. 68: Myriotrichia adriatica 1, habit (x40); 2, young unilocular spor- 
angia (x100); 3, mature unilocular sporangia (x147); 4, hair 
formation (x100). 


Fig. 69: Striaria attenuata 1, plant (x3); 2, part of plant showing arrange- 
ment of hairs and sporangia (x 83); 3, t.s. of frond with sporangia 
and hairs (x33). (2, 3, after HAMEL.) 


Fig. 70: Scytothamnus fasciculatus 1, plant (x§); 2, 3, t.s. axis (x5); 
4, t.s. basal part of branchlet (x 83); 5, t.s. upper part of branchlet 
(x83); 6, sporangia, two empty (x83). 


Fig. 71: Macrocystis pyrifera A, part of plant (x3); Notheia anomala 
2, plants on Hormosira (x3); 3, oogonium (x83). (2, 3, after 
MITCHELL.) 


Fig. 72: Ecklonia brevipes 1, development of hapteron from tip of pinna; 
2, juvenile plant (x3); 3, diagrammatic and simplified sketch to 
show vegetative reprodection; 4, severed, growing pinna (x4); 
5, severed growing pinna with sori of new plant and part of sorus 
and blade of parent (x). (After LINDAUER.) 


Fig. 73: Landsburgia quercifolia 1, t.s. conceptacle (a = antheridia, 
0 = oogonia); Carpophyllum maschalocarpum 2, fertile branchlet 
(x4); 3, antheridia (x 100); 4, oogonia (x95). 


Studies in Lejeuneaceae II 


The transition, subgenus—genus, of Spruce’s segregates of Lejeunea 


By C. E. B. Bonner!), H. BıscHLer?) and H. A. MıLLer?) 


SPRUCE’S adoption of a binary system of Nomenclature, wherein the 
specific epithet is attached, not to a generic name, but to a subgeneric 
one, has caused endless confusion. 

A survey of Hepaticological literature from 1884 (when SprucE 
published his 38 subgenera) onwards reveals a rapid transition in con- 
cept of these taxa. Other authors when adopting Spruce’s binomials 
appear to consider the subgeneric name as that of a distinct genus. 
SPRUCE had denoted his subgenera by the addition of a suffix hyphen- 
ated to the generic name Lejeunea. The hyphen was soon dropped, 
but this did not necessarily coincide with a change of concept as re- 
gards the rank of the taxa. This state of affairs was already voiced by 
SCHIFFNER (1895) in a footnote on p. 117 of his paper on the Hepaticae. 

However, SCHIFFNER’S remedy of establishing all the subgenera as 
genera as from 1895 is only partially satisfactory, particularly as it was 
obvious that many of these taxa had been considered as genera for some 
years prior to that date. VERDOORN’S solution is that of considering the 
genera as having been established by Spruce in the same work as that 
in which he established the subgenera (VERDOORN, 1934; De Frullania- 
ceis, XV.), for example: ”Lejeunea subg. Archilejeunea Spr. 1884, 
Hepat. Amaz. et Andin. p. 88. 


Archilejeunea Spr. 1884, Hepat. Amaz. et Andin. p. 89” 


This is equally unsatisfactory in that Spruce, although he spent 
over ten years in completing his manuscript, did not change his con- 
cept and maintained the subgeneric status of his taxa in later publi- 
cations. Establishing new genera for the Lejeunea segregates in his 
work on the Hepaticae of the Amazon and the Andes was not his 
intention. Further, such a procedure would not be sanctioned by the 
present code of Nomenclature. 

1) Conservatoire Botanique, Geneva, Switzerland. 


2) Idem; holder of a research grant from the Swiss Foundation for Scienti- 


fic Research. 
3) Miami University, Oxford, Ohio. “Acknowledgement of support is 


given the National Science Foundation (G.-7115).” 
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It is nevertheless an undoubted fact that, for many of his contempo- 
raries, SpRUCE’s binomial combinations were soon looked upon as 
normal combinations of a generic name with a specific epithet. 

A brief chronological survey of SrePHANI’s papers published be- 
tween the years 1884 and 1895 gives a striking example of this tran- 


sition of concept. 


1888 

Hedwigia 27: 59- 63 
:106-113 
:276-302 

1889 

Hedwigia 28:155-175 
297-278 

1890 

Hedwigia 29: 1- 23 
698299 
7133-142 


1891 

Hedwigia 30:207 

1892 

Hedwigia 31:19 

1894 

Bot. Centralblatt 
60:97-109 


No refs. in text. 
No refs. in text. 
Ref. as subgenus: 
Taxilejeunea: 282, 
Odontolejeunea: 282, 
Neurolejeunea: 23, 
Platylejeunea: 285, 
Microlejeunea: 288. 
On: 287 Cololejeunea is referred to both as agenus 
and as a subgenus. 


Referred to as a subgenus: 
Lopholejeunea: 175. 
Referred to as a genus: 
Brachiolejeunea: 167, 
Mastigolejeunea: 257, 
Ptycholejeunea: 258, 
Bryolejeunea: 263, 
Thysanolejeunea: 263. 


Referred to as a subgenus: 
Eulejeunea: 8, 
Referred to as a genus: 
Acrolejeunea: 9, 
Brachiolejeunea: 9, 
Hygrolejeunea: 11, 
Lopholejeunea: 17, 
Thysanolejeunea: 18, 
Euosmolejeunea: 89, 
Strepsilejeunea: 89, 
Microlejeunea: 89. 


Eulejeunea is twice referred to as a genus. 
A general reference to the taxa as genera. 


Referred to as a genus: 
Archilejeunea: 105, 
Lopholejeunea: 106, 
Microlejeunea: 106, 
Pycnolejeunea: 107. 
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In the following French and Belgian publications however all 
references are uniformly to subgenera. This may be due either to 
delayed publications or to editing. 


1892 in Bescherelle, Morat, Journ. de Bot. 7:177-180. 
1893 Rev. Bryol. 20:59-60; 106-108. 
1894 Bull. Soc. Roy. Bot. Belgique 32 (1):119-120. 


Other prominent hepaticologists who have treated the Spruce sub- 
genera as genera before 1895 are: a) PEARSON in 1892, b) SCHIFFNER 
in 1894. 

In order to reduce to a minimum the number of invalid taxa (cf. 
Art. 42 of the 1954 code of nomenclature) published in the Lejeunea- 
ceae before 1895 it is therefore proposed to consider the genera to be 
established under Article 41 on the first favourable occasion. On this 
basis the following genera can be established: 


1. Archilejeunea StEPH. Heawigia 27:113 (March-April) 1888. 
Type: Archilejeunea erronea STEPHANI. 

2. Homalolejeunea Step. Hedwigia 27:112 (March—April) 1888. 
Type: Homalolejeunea henriquesii STEPHANI. 

3. Microlejeunea STEPH. Hedwigia 27:61 (February) 1888. 
Type: Microlejeunea africana STEPHANI. 

4. Brachiolejeunea STEPH. Hedwigia 28:167 (May-June) 1889. 
Type: Brachiolejeunea plagiochiloides STEPHANI. 

5. Drepanolejeunea STEPH. Hedwigia 28:168 (May-June) 1889. 
Type: Drepanolejeunea grossidens STEPHANI. 

6. Euosmolejeunea STEPH. Hedwigia 28:170 (May-June) 1889. 
Type: Euosmolejeunea sayeri STEPHANI. 

7. Mastigolejeunea Stern. Hedwigia 28:257 (July-August) 1889. 
Type: Mastigolejeunea phaea STEPHANI. 

8. Piycholejeunea Stern. Hedwigia 28:258 (July-August) 18894). 
Type: Ptycholejeunea stephensoniana STEPHANI. 

9. Taxilejeunea Stern. Hedwigia 28:262 (July-August) 1889. 
Type: Taxilejeunea convexa STEPHANI. 

10. Trachylejeunea STEpH. Hedwigia 28:226 (July-August) 1889. 

Type: Trachylejeunea elegantissima STEPHANI. 


In SrepHanrs paper of 1890 it is possible to apply Article 39 clause 

3 of the 1954 Code of Nomenclature: “In order to be validly published 
_anameof a genus of recent plants must be accompanied... (3) by a 
reference to a previously and effectively published description of the 
genus as a subgenus, section or other subdivision of a genus.” For the 
case in question, this clause is interpreted by the authors as represent- 
ing a change of rank of an existing subgeneric taxon. 


4) The taxon is reduced to synonymy under Ptychanthus Nees. 
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A reference to the taxon by its name with, in addition, an indication 
of generic status is considered by the authors to be clear and devoid 
of any ambiguity. It is therefore deemed sufficient to cover the 
requirements of the above quoted article, particularly when bearing 
in mind the text of Article 32: “In order to be validly published, a 
name of a taxon of recent plants must be (1) effectively published and 
(2) accompanied by a description of the taxon or by a reference 
(direct or indirect) to a previously and effectively published des- 
cription of it.” Under these conditions the type of the new genus is 
automatically the type of the subgenus bearing the same name. 


The following genera can be considered as validly published: 


1. Acrolejeunea (Spruce) STEPH. Hedwigia 29:7 (January-February) 1890. 
No lectotype chosen. The taxon is reduced to synonymy under 
Ptychocoleus TREVISAN. 

2. Ceratolejeunea (Spruce) StEpH. Hedwigia 29:16 (January-February) 
1890. 

Lectotype: Ceratolejeunea cornuta (LINDENB.) STEPH. 
vide: Fuzrorp, Brittonia 5:369. 19455). 

3. Cheilolejeunea (Spruce) Srerx. Hedwigia 29:80 (March-April) 1890. 
Lectotype: Cheilolejeunea aneogyna (Spruce) Evans. 
vide: Evans, Bull. Torrey Bot. Club 33:2. 1906. 

4. Cololejeunea (SprucE) STEPH. Hedwigia 29:18 (January—February) 

1890. 
Lectotype: Cololejeunea calcarea (LIBERT) STEPH. 
vide: Evans, Bull. Torrey Bot. Club 38:252. 1911. 

. Colurolejeunea (SPRUCE) STEPH. Hedwigia 29:97 (March—April) 1890. 
No lectotype chosen. The taxon is reduced to synonymy under 
Colura Dum. 

6. Crossotolejeunea (SPRUCE) STEPH. Hedwigia 29:70 (March-April) 1890. 
Lectotype: Crossotolejeunea boryana (MoNT.) STEPH. 

vide: SCHIFFNER, in ENGLER & Prantı, Nat. Pflanzenf. 1 (3):127. 
1895. 

7. Dieranolejeunea (Spruce) STEPH. Hedwigia 29:7 (January-February) 
1890. 

Lectotype: Dicranolejeunea axillaris (MonT.) STEPH. 
vide: VERDOORN, Ann. Bryol. Suppl. 4:65. 1934. 

8. Diplasiolejeunea (Spruce) Stern. Hedwigia 29:81 (March—April) 1890. 
Lectotype: Diplasiolejeunea pellucida (MEISSN.) STEPH. 
vide: SCHIFFNER, in ENGLER & PRANTL, Nat. Pflanzenf. 1 (3):121. 
1895. 

9. Harpalejeunea (Spruce) Stern. Hedwigia 29:70 (March-April) 1890. 
Lectotype: Harpalejeunea ovata (TAYu.) STEPH. 
vide: Evans, Bull. Torrey Bot. Club 30:545. 1903. 


nr 


°) An unfortunate choice (cf. Appendix IX, Code of Nomenclature 1954). 
The species is merely mentioned in Spruce’s work and it is not even clear 
that he wished to include it in the taxon. 


— = 
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10. Hygrolejeunea (SprucE) STEPH. Hedwigia 29:11 (January-February) 
1890. 
Type: Hygrolejeunea cerina (Lenm. & LINDENB.) STEPH. 

11. Leptolejeunea (Spruce) Stern. Hedwigia 29:70 (March-April) 1890. 
Lectotype: Leptolejeunea vitrea (NEEs) STEPH. 
vide: Herzog, Flora 135:387. 1942. 

12. Lopholejeunea (Spruce) Stern. Hedwigia 29:14 (January-February) 
1890. 
Lectotype: Lopholejeunea sagraeana (Monr.) STEPH. 
vide: Evans, Bull Torrey Bot. Club 34:24. 1907. 

13. Macrolejeunea (Spruck) Stern. Hedwigia 29:90 (March—April) 1890. 
Lectotype: Macrolejeunea pallescens (Mirr.) SCHIFFN. 
vide: VANDEN BERGHEN, Lejeunia 6:29. 1948. 

14. Odontolejeunea (SPRUCE) STEPH. Hedwigia 29:19 (January-February) 
1890. 
Lectotype: Odontolejeunea lunulata (WEBER) STEPH. 
vide: Evans, Bull. Torrey Bot. Club 31:188. 1904. 

15. Omphalolejeunea (SprucE) StEpH. Hedwigia 29:11 (January-February) 
1890. 
Type: Omphalolejeunea filiformis (Sw.) STEPH. 
The taxon is reduced to synonyma under Omphalanthus LINDENBERG) 

16. Peltolejeunea (SPrucE) STEPH. Hedwigia 29:23 (January-February. 
1890. 
Type: Peltolejeunea ovalıs (LINDENB. & GOTTSCHE) STEPH. 

17. Platylejeunea (Spruce) STEPH. Hedwigia 29:6 (January-February) 
1890. 
No lectotype chosen. The taxon is reduced to synonymy under Sym- 
biezidium TREVISAN. 

18. Prionolejeunea (SPRUCE) STEPH. Hedwigia 29:68 (March-April) 1890. 
Lectotype: Prionolejeunea microdonta (GOTTSCHE) STEPH. 
vide: VANDEN BERGHEN, Lejeunia 6:35. 1948. 

19. Pycnolejeunea (Spruce) StEepH. Hedwigia 29:10 (January—February) 
1890. 
Lectotype: Pycnolejeunea spruceana SCHIFFNER®). 
vide: Evans, Bull. Torrey Bot. Club 33:19. 1906. 

20. Stictolejeunea (Spruce) STEPH. Hedwigia 29:17 (January—February) 
1890. 
Lectotype: Stictolejeunea squamata (WILLD.) STEPH. 
vide: Evans, Bull. Torrey Bot. Club 34:1. 1907. 

21. Strepsilejeunea (SpruCcE) Stern. Hedwigia 29:74 (March—April) 1890. 
Lectotype: Strepsilejeunea kunthiana (LINDENB.) STEPH. 
vide: VANDEN BERGHEN, Lejeunia 6:24. 19487). 

22. Thysanolejeunea (Spruce) Steri. Hedwigia 29:3 (January-February) 
1890. 
No lectotype chosen. The taxon is reduced to synonymy under Thysa- 
nanthus LINDENBERG. 

6) Cf. Bot. Jahrb. 23:583. 1897. Pycnolejeunea spruceana SCHIFFNER = 
Lejeunea contigua (NEES) NEES sensu SPRUCE, non Jungermannia contigua 
NEES. 

7) The lectotype chosen by VanpeEN BERGHEN does not figure amongst 
the species listed by Spruce in his subgenus. 
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Eight of Spruce’s subgenera remain. Their fates are as follows: 


1. Anomalolejeunea (SprucE) SCHIFFNER in ENGLER & Prantı, Nat. 
Pflanzenf. 1 (3):127. 1895. 
Lejeunea sub gen. Anomalolejeunea Spruce in Pearson, Kristiania 
Vidensk.-Selsk. Forhandl. 1887 (9):5. 1887. 
Type: Anomalolejeunea pluriplicata (PEARSON) SCHIFFNER (Lejeunea 
pluriplicata PEARSON). 

. Anoplolejeunea (SPRUCE) SCHIFFNER in ENGLER& PrANTL, Nat. Pflanzenf. 

1 (3):131. 1895. 
Type: Anoplolejeunea herpestica (SPRUCE) SCHIFFNER. 

3. Bryolojeunea is a superfluous name for Bryopteris (NEES) LINDENBERG 
in GOTTSCHE, LINDENBERG & NEES, Syn. Hep. :284. 1845. 
Lectotype: Bryopteris filicina (Swartz) NEES. 
vide: Evans, Bull. Torrey Bot. Club 34:558. 1908. 

4. Dendrolejeunea became a synonym of Thysananthus LINDENBERG. 


5. Eulejeunea is an illegitimate name [Art. 69 (3) of the 1954 Code of 
Nomenclature]. As its type was Lejeunea serpyllifolia LiBERT (Le- 
jeunea libertiae Bonner & MILLER) it corresponds to Lejeunea, sub. 
gen. Lejeunea. 


6. Neurolejeunea (SPRUCE) SCHIFFNER in ENGLER®& PrANTL, Nat. Pflanzenf. 
1 (3):131. 1895. 
Lectotype: Neurolejeunea seminervis (SPRUCE) SCHIFFNER. 
vide: Evans, Bull. Torrey Bot. Club 34:15. 1907. 

. Otigoniolejeunea (SPRUCE) SCHIFFNER in ENGLER & PRrANnNTL. Nat. 
Pflanzenf. 1 (3):125. 1895. 
Lectotype: Otigoniolejeunea xiphotis (SPRUCE) SCHIFFNER. 
vide: VANDEN BERGHEN, Lejeunia 6:30. 1948. 


t2 


I 


8. Potamolejeunea (SPRUCE) STEPHANI, Spec. Hep. 5:637. 1914. 
Lectotype: Potamolejeunea polystachya (SPRUCE) STEPHANI. 
vide: VANDEN BERGHEN, Lejeunia 6:26. 1948. 
The subgenus was originally split into two by ScuirFNER who placed 
the two portions in Euosmolejeunea and Ceratolejeunea respectively. 
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Die Flechte Gonohymenia hungarica Szar. und ihre 
systematische Stellung 


Von O. L. Lance, Darmstadt?) 


Mit Tafel 98 (1) 


In einer vorausgegangenen Arbeit (LANGE, 1958) war die Neu- 
beschreibung von Gonohymenia mauritanica Anlaß zu einer Nachunter- 
suchung und systematischen Gliederung der Arten der zu den Pyre- 
nopsidaceae gehörenden Flechtengattung Gonohymenia, deren Haupt- 
merkmal in einer dem Hymenium aufliegenden Algenschicht besteht. 
Je nach Ausbildung dieses epithezialen Algenlagers und nach Ver- 
schiedenheiten in der Organisation des Thallus ließ sich die Gattung 
zwanglos in drei Untergruppen einteilen: Gonohymenia myriospora 
(ZAHLBR.) ZAHLBR. und G.octosporella Lerrau mit sehr kleinen, dicht 
an die Unterlage angewachsenen, ungeschichteten Thallusschuppen 
und nur einzelnen, isolierten Algengruppen auf dem Epithezium; 
G.algerica J. STEINER und G.mauritanica O. L. LANGE mit größeren, 
aber auch homöomeren Lagerlappen und mit zwar durchbrochener, 
aber zusammenhängender epithezialer Algenschicht; und die sehr von 
den übrigen Arten abweichende und wahrscheinlich nicht näher mit 
ihnen verwandte G.mesopotamica J. STEINER mit geschichtetem Thal- 
lusaufbau und mit Fruchtkörpern, bei denen das Hymenium durch 
algenführende sterile Bezirke in einzelne Nester aufgelöst ist. Bei die- 
ser Bearbeitung ist Gonohymenia hungarica Szar., die erst kürzlich von 
SzATALA (1956) entdeckt und beschrieben wurde, noch nicht mitberück- 
sichtigt worden. Da bei ihren Apothezien einige Merkmale besonders 
deutlich in Erscheinung treten, die mit zum Verständnis der Gattung 
beitragen können, soll diese sechsteGonohymenta-Artim folgenden näher 
untersucht und ihre Stellung zu den übrigen Arten erörtert werden. 

Gonohymenia hungarica wurde von J. Orasz in Ungarn nahe bei 
Szentes von einer Zementmauer gesammelt (vgl. SzaraLA, 1956). Der 
Typus dieser Art, offenbar die einzige bisher bekannte Probe, befindet 
sich im Herbarium Musei Nat. Hungar. Budapest (BP)?). 


1) Aus dem Systematisch-Geobotanischen Institut der Universität Göt- 
tingen. 

2) Der Direktion des Museums vor allem Frau Dr. K. Versecuy, danke 
ich, daß sie mir den Typus der Flechte zugänglich machten und mir seine 
Untersuchung freundlichst gestatteten. 
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Der Thallus von G.hungarica ähnelt habituell am ehesten dem von 
G.algerica. Er besteht aus rundlich eingeschnittenen, randlich freien 
schwärzlichen Lappen, die zentral oder seitlich durch Hyphenstränge 
am Gestein befestigt sind und maximal einen Durchmesser von 2,5 mm 
erreichen. Vor allem in der Mitte sind die Lappen mit unregelmäßigen, 
stiftförmigen, warzigen Sprossungen besetzt, wie das Abb. 1 (Taf. 98) 
an einem Querschnitt zeigt. Die Xanthocapsa-artigen Algen besitzen 
im Lager einen Durchmesser von im Mittel 5,1 (4,2-7,0) » mit und 4,1 
(2,8-5,7) u ohne Gallerthülle (Mittel aus 100 Messungen). Sie liegen 
gruppenweise dicht gedrängt nebeneinander. Das Hyphengeflecht 
des Lagers besteht einmal aus auffallend dicken Pilzfäden, die wenig 
verzweigt sind und vorwiegend in gerader Richtung längs und quer 
den ungeschichteten Thallus durchziehen. Daneben treten dünnere, 
stärker verzweigte, gekrümmte Hyphen auf, die die Haustorien aus- 
bilden (Abb. 2). Beide Hyphentypen gehen auseinander hervor. Der 
Thallusaufbau unterscheidet sich dadurch sowohl von dem lockeren 
Hyphensystem der G.algerica als auch von dem engmaschigen, dicht 
verflochtenen Pilzfädennetz bei G.mauritanica (vgl. Abb. 1 u. 2 bei 
LANGE, 1958). Eigenartigerweise treten die Hyphen von G. hungarica 
aber im äußersten Thallusrand mancher Apothezien stellenweise zu 
einem dichten Maschenwerk zusammen. Es kommt hier in Rand- 
partien zu einer Paraplectenchymbildung; eine Erscheinung, wie sie 
in dieser Form bei keiner der anderen Gonohymenia-Arten auftritt. 

Die Apothezien sind in die Lagerschuppen eingesenkt. Sie treten 
im trockenen Zustand der Flechte kaum in Erscheinung, fallen aber 
bei Befeuchten durch die hellbraunrötliche Farbe der Scheiben auf?). 
Ihr Durchmesser erreicht eine Größe von etwa 1 mm. Reife Sporen 
wurden nicht gefunden. SzAaTALA gibt für sie eine Größe von 12-20x 
7-10 u an. Über die epitheziale Algenschicht, das wichtigste Gattungs- 
merkmal, heißt es in der Originaldiagnose: ,,Hymenium... strato 
gonidiifero, usque ad 35 mikr. crasso supertectum.‘ In der Tat bietet, 
sich im mikroskopischen Schnitt in der Regel das Bild der Abb. 3, das 
sehr an die Verhältnisse bei G.algerica erinnert. Das Epithezium ist 
stark wellig und von einer durchgehenden, aber sehr unterschiedlich 
dicken und unregelmäßigen Algenschicht überzogen. Die Epithezial- 
algen sind oft kleiner als die normalen Thallusalgen. Offenbar sind sie 
in reger Teilung begriffen, sie finden sich häufig gruppenweise von 
einer gemeinsamen Hülle umkleidet. Bis nahezu 20 Algen können 
maximal übereinanderliegen. An diesen besonders dicken Stellen drin- 

5) Diese Beobachtung steht im Gegensatz zu den Angaben von SzATALA 


in seiner Diagnose: „Apothecia... disco thallo concolore, madefacto non 
mutato....‘“ 


% 
jr 
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gen sie keilförmig weiter als bis zur Hälfte in das Hymenium hinein; 
Ascı und Paraphysen werden dabei auseinandergedrängt. Die Lücken 
in der epithezialen Algenschicht zum Ausstreuen der Sporen sind nur 
schmal, treten kaum in Erscheinung und werden möglicherweise je- 
weils vom reifenden Ascus neu gebildet. Neben Apothezien mit einer 
derart geschlossenen Algenlage treten bei dem Typusexemplar von 
G.hungarica aber auch vereinzelt Fruchtkörper auf, bei denen das 
Hymenium streckenweise frei liegt oder die epitheziale Algenschicht 
in einzelne Algengruppen aufgelöst ist. Die algenfreien Hymenial- 
bereiche weisen dabei durchaus normale Entwicklung von Paraphysen 
und Asci auf. Diese Erscheinung zeigt, daß das Merkmal der durch- 
gehenden epithezialen Algenschicht nicht unbedingt konstant ist und 
— wenn vielleicht auch nur ausnahmsweise — durch Übergänge mit 
Formen verbunden ist, wie sie ähnlich bei G.myriospora und G.octo- 
sporella vorliegen. 

Der Aufbau des Hymeniums von G.hungarica entspricht in seinen 
Grundzügen dem von G.algerica. Besser als bei den anderen Gono- 
hymenia-Arten gelingt es aber, bei G.hungarica neben den Paraphysen 
die ,,thallinen‘‘ Hyphen im Hymenium sichtbar zu machen, die erst- 
mals von STEINER (1902) für G.algerica beschrieben worden sind und 
auch bei G.mauritanica auftreten. Nach kurzer Färbung mit Anilin- 
blau zeigen sich im Apothezium von G.hungarica Pilzfäden, die das 
Hymenium unregelmäßig gekrümmt und vielfach verzweigt kreuz und 
quer durchziehen. Sie bestehen aus kurzen, plasmareichen Zellen, die 
sich deutlich von den wohl plasmaärmeren, langzelligen, gerade ver- 
laufenden Paraphysen abheben (Abb. 4). Diese kleinzelligen, stark 
färbbaren Hyphenstränge, die wohl den normalen Thallushyphen 
gleichzusetzen sind, endigen im Hypothezium?). Sie verzweigen sich 
besonders im oberen Teil des Hymeniums stärker und dringen in die 
epitheziale Algenschicht ein, wo sie unter Ausbildung von Haustorien 
ein Lager bilden, das dem in den äußeren Partien der Thalluslappen 
ähnlich ist. Offenbar sind aber nicht allein diese Hyphen am Aufbau 
des epithezialen Algenlagers beteiligt, sondern auch die Paraphysen 
können mit eindringen. Das zeigt sich besonders an solchen Frucht- 
körpern, wo dem Hymenium nur einige Algengruppen isoliert auf- 
“liegen. Hier verlängern sich die Paraphysen, durchstoßen die Hyme- 
nialgallerte und umwachsen die Algenpakete von allen Seiten. Man 


4) Um den Ursprung dieser, das Hymenium durchsetzenden Hyphen- 
stränge festzustellen, wären entwicklungsgeschichtliche Studien an Apothe- 
zien verschiedener Alterszustände und an Fruchtkörperanlagen erforder- 
lich. Hierzu reichte das zur Verfügung stehende Material von G. hungarica 


nicht aus. 
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gewinnt in diesen Fällen deutlich den Eindruck, daß die aufliegenden 
Algen das Auswachsen der Paraphysen und der kurzzelligen thallinen 
Hyphen aus dem Hymenium hinaus bedingen, denn es finden sich 
oftmals in der. Nähe solcher Algengruppen auf sie hingekriimmte, noch 
freie Hyphenäste (Abb. 5). Auf diese Weise, durch seitliche Ausbrei- 
tung der Algen und ihre anschließende Umklammerung durch aus 
dem Hymenium austretende Hyphen ist das Wachstum des thallus- 
ähnlichen Algenlagers auf dem Hymenium denkbar. 

Trotz des vereinzelten Vorkommens algenärmerer Fruchtkörper 
zeigt G.hungarica sowohl im Apotheziumbau als auch in der homöo- 
meren Struktur des lappigen Thallus so viel Ähnlichkeit zu G. algerica 
und G.mauritanica, daß sie dieser Gruppe zugerechnet werden muß. 
Die Artunterschiede zwischen den drei Vertretern der Gruppe erschei- 
nen dabei eindeutig. Durch ihre größeren Thalluslappen unterscheidet 
sich G.hungarica bereits im Habitus von G.mauritanica, die aus bedeu- 
tend kleineren, mit kissenförmig-koralloiden Sprossungen bedeckten 
Schuppen besteht. Diese tragen — im Gegensatz zu G.hungarica — klei- 
nere, halbkugelig gewölbte Apothezien, die sich auch in feuchtem Zu- 
stand farblich nicht von dem schwarzgrünen Thallus abheben. Außer- 
dem bieten die innere Struktur des Thallus und die bei G.mauritanica 
glatte, aus größeren Algen in wenigen Lagen übereinander aufgebaute 
epitheziale Gonidienschicht der Apothezien die Möglichkeit zur ein- 
deutigen Abgrenzung. Durch die Anzahl der Sporen im Schlauch, ihre 
Größe und durch den Aufbau des Thallus läßt sich G.hungarica auch 
von G.algerica trennen. Diese beiden letzten Arten besitzen größere 
verwandtschaftliche Beziehungen zueinander. — Unter Einbeziehung 
von G.hungarica ergibt sich folgender Bestimmungsschlüssel für die 
sechs bekanntgewordenen Gonohymenia-Arten. 


1 Epitheziale Algenschicht überdeckt das Hymenium in der Regel in einer 
zwar durchbrochenen, aber zusammenhängenden Schicht. Thallus- 
schuppen an den Rändern frei, mit aufgewölbten Randlappen oder auf- 
steigenden Sprossungen. 

2 Epitheziale Algenschicht mit deutlichen, unregelmäßigen, schon bei 
schwacher Vergrößerung äußerlich wahrnehmbaren Durchbrechun- 
gen. Hymenium durch sterile Abschnitte in einzelne Bereiche auf- 
geteilt. Thallus geschichtet, eine äußere Algenschicht und ein algen- 
freies Mark vorhanden. Loben maximal 2-2,5 mm lang und 1,5-2,5 
mm breit. G.mesopotamica J. STEINER. 

2* Durchbrechungen der epithezialen Algenschicht in Aufsicht nicht 
deutlich wahrnehmbar, Scheibe in der Regel nur eben rauh. Hy- 
menium nicht unterbrochen. Thallus ungeschichtet. 

3 Epitheziale Algenschicht buchtig gefaltet, unregelmäßig dick, oft 


10-15 (-20) Algen übereinander. Hyphensystem im Thallus 
nicht netzig. 
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4 Schläuche vielsporig, Sporen 5,5-9x3-5,5 u. Hyphensystem 
im Thallus sehr locker, aus etwa gleichdicken, verzweigten 
und unregelmäßig gekrümmten Pilzfäden bestehend. Algen in 
Vierergruppen. G.algerica J. STEINER. 


4* Schläuche achtsporig, Sporen 12-20 x 7-10 u. Hyphensystem 
im Thallus dichter, aus dicken + gerade das Lager längs und 
quer durchziehenden und daneben aus dünneren, verzweigten, 
unregelmäßig gekrümmten Hyphen bestehend. Algen nicht 
deutlich in Vierergruppen. G. hungarica SZAT. 


3* Epitheziale Algenschicht regelmäßig, gleichmäßig dick, nur 2-5 
(6) Algen maximal übereinander. Hyphensystem im Thallus 
dicht netzig, jede einzelne Alge einschließend. Thallusschuppen 
klein, mit stiftförmigen, aufsteigenden Sprossungen. 

G.mauritanica O. L. LANGE. 


1* Epitheziale Algen nur in einzelnen Flecken auf der Scheibe verstreut, 
der größte Teil des Hymeniums frei. Thallus aus winzigen, nur etwa 
0,2 mm großen Schuppen bestehend, die dem Substrat fest angedrückt 
sind. 

5 Schläuche achtsporig. G.octosporella LETTAU. 


5* Schläuche vielsporig (bei der var. depauperata Servir auch bis sech- 
zehnsporig). G.myriospora (ZAHLBR.) ZAHLBR. 


Die Vertreter der Gattung Gonohymenia wurden bisher nur sehr 
selten gefunden. Einige Arten sind überhaupt erst von je einem Stand- 
ort bekannt. Für die Abgrenzung im Bestimmungsschlüssel wurden 
jeweils nur die Typusexemplare herangezogen (vgl. LANGE, 1958); über 
die Variabilität der einzelnen Arten an verschiedenen Standorten 
können also noch keinerlei Angaben gemacht werden. Erst wenn ein 
größeres Material — auch etwa für die unbedingt notwendige Unter- 
suchung der Entwicklungsgeschichte der Fruchtkörper — zur Ver- 
fügung stehen wird, werden die verwandtschaftlichen Beziehungen 
zwischen den einzelnen Gruppen innerhalb der Gattung Gonohymenia 
und die Frage nach der Berechtigung der Gattungs- und Artabgren- 
zung in der geschilderten Form weiter geklärt werden können. Viel- 
leicht ergibt sich dann die Notwendigkeit, die einzelnen Artengruppen 
der heutigen Gattung Gonohymenia, die in Fruchtkörper- und Thallus- 
_ aufbau zum Teil erheblich voneinander abweichen, an andere Gattun- 
gen ohne epitheziale Algenschicht anzuschließen. Diese Möglichkeit 
ist um so naheliegender, als sich nach Sanresson (1952) in den Ver- 
wandtschaftskreisen unter den epiphyllen Flechten der Besitz von 
Epithezialalgen nicht immer als durchgehendes Gattungsmerkmal er- 
wiesen hat. Sie treten hier nämlich zwar bei allen bekannten Arten der 
Gattung Sporopodium auf, aber nur bei zwei von drei Gyalectidium- 
Arten und bei einer von acht Tricharia-Arten. 
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Zur mikroskopischen Untersuchung wurden Gefriermikrotomschnitte von 
12-16 u Dicke verwendet, die mit Pyronin oder Anilinblau angefärbt waren. 
Fräulein G. Krause und Herrn Dr. A. Bertscu danke ich für die Hilfe bei 
der Präparation und Photographie. 
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Gonohymenia hungarıca SzAT., Typusexemplar, Anilinblaufärbung. 


Abb. 1: Querschnitt durch den Teil einer Thallusschuppe mit zentralen 
Rhizoiden und warzig-wulstig aufgewölbter Mitte. Vergrößerung 
etwa 80 mal. 

Abb. 2: Querschnitt durch den Thallus mit hervortretenden dicken, vor- 
nehmlich quer- und längsverlaufenden Hyphen. Vergrößerung etwa 
690 mal. 

Abb. 3: Querschnitt durch ein Apothezium in einer unregelmäßig gelappten 
Thallusschuppe. Die durchgehende epitheziale Algenschicht über 
dem Hymenium sichtbar. Vergrößerung etwa 110 mal. 


Abb. 4: Querschnitt durch die epitheziale Algenschicht und den obersten 
Teil des Hymeniums nach nur kurzzeitiger Färbung. Unten einige 
Asci und schwachgefärbte Paraphysen sichtbar. Pfeile: klein- 
zellige, verzweigte „thalline“ Hyphen, die in das Algenlager ein- 
dringen. Vergrößerung etwa 610 mal. 

Abb. 5: Querschnitt durch den obersten Teil des Hymeniums bei einem 
algenarmen Apothezium, zwei isolierte Algengruppen aufliegend. 
Paraphysen und rechts ein Ascus sichtbar. Pfeil: Paraphysen, die 
das Hymenium verlassen haben und auf die Algen zugewachsen 
sind. Vergrößerung etwa 610 mal. 


PARLE CE 


Parmelia koflerae nova species 


(Lichenes) 


Von G. CLAUZADE und J. POoELT 


Mit Tafel 99(1) 


Unter den holarktischen Parmelia-Arten nimmt die altweltliche 
P.acetabulum (Necx.) Dugy eine Sonderstellung ein; die Art wurde 
mehrfach an ganz verschiedenen Stellen des Systems eingeschoben. 
HARMAND nimmt sie wegen der teilweise rhizinenfreien Ränder der 
Unterseite als einzige Spezies der Gruppe Olivascentes zur Sektion 
Amphigymnia, mit deren Arten sie sonst nichts zu tun hat; Zanr- 
BRUCKNER und mit ihm HILLMANN und MAAS GEESTERANUS bringen 
sie wegen der dunklen Färbung zur Sektion Melaenoparmelia, bei der 
sie aber ebenfalls isoliert steht. Eine endgültige Einreihung wird sich 
erst nach einer, vor allem anatomisch und chemisch unterbauten, 
Monographie der Gattung oder zumindest einem eingehenden Ver- 
gleich der natürlichen Verwandtschaften ergeben. 

Parmelia acetabulum macht zudem auch in anderer Hinsicht den 
Eindruck einer starren, altertümlichen Art. Die beschriebenen Unter- 
einheiten scheinen uns durchweg modifikativer oder krankhafter Art 
zu sein. Das dürfte vielleicht auch für die var. glomerata HILLMANN 
(vgl. unten) gelten, die nach Maas GEESTERANUS “in exposed places” 
zu finden ist. Vielleicht sind die mikrophyllinen Formen (f. microphylla 
B. ve Lesp. und v. de-gasperii CENGIA-SAMBO) konstitutionell be- 
dingt — Verfasser haben sie zu wenig studiert, um dies entscheiden zu 
können. Bereifung, Rötung des Marks sowie die Färbung der Scheibe 
richten sich sicherlich nach äußeren Einflüssen. 

Für die Reliktnatur der Art sprechen weiterhin Verbreitungsmittel 
und Verbreitung. Im Gegensatz zu den meisten anderen rinden- 
bewohnenden Arten der weitverbreiteten europäischen Parmelien 
_ stehen P.acetabulum als Diasporen nur ihre Ascosporen zur Ver- 
fügung; ob Thallusbruchstücke als Verbreitungsmittel eine tatsäch- 
liche Bedeutung besitzen, ist sehr fraglich. Soredien fehlen fast völlig 
(wegen der Isidien vgl. v. glomerata; p. 371). Andere in dieser Hinsicht 
gleichgestellte Arten sind entweder selten (P.quercina) oder zeigen 
beschränkte Areale (P.carporrhizans, P.glabra, P. olivacea). P.ace- 
tabulum ist eine ausgesprochene Tieflandsart, meidet den hohen Nor- 
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den wie höhere Gebirgslagen. Die reichsten Vorkommen scheint sie ın 
den wärmeren Teilen von Mitteleuropa, in Süd-, Südost- und West- 
europa sowie Nordafrika zu haben, doch fehlt sie, worauf Maas 
GEESTERANUS besonders hinweist, nach TAvARES überraschenderweise 
in Portugal und wurde bislang auch in Spanien nicht nachgewiesen. 
Im submediterranen Frankreich steigt sie nach Ronpon auch höher 
in das Gebirge auf und erreicht am Mt. Ventoux in sterilen Lagern 
1500 m Meereshöhe. Häufig dürfte die Art in Italien, im nördlichen 
Jugoslawien (Ku$an) und wohl auch im westlichen Osteuropa sein. 
Die Ost-, Süd- und Südostgrenze der Art sind unsicher. In Amerika 
kommt sie nicht vor. Was von den Angaben aus Patagonien zu halten 
ist, müßte am entsprechenden Material nachgeprüft werden (eine 
Lecutersche Aufsammlung in M gehört nicht hierher). Im ganzen 
möchte man Parmelia acetabulum als süd-mitteleuropäisch bezeichnen, 
eine für eine derart isolierte Art auffällige Beschränkung. 

Bei dieser Sachlage sehr überraschend war es für die beiden Ver- 
fasser, am Col du Lautaret in den Hochalpen der Dauphine mit einer 
Parmelia-Art bekannt zu werden, die Madame L. KortEr dort erst- 
malig entdeckt hatte. An beiden untengenannten Orten überzog die 
Art in relativ ausgedehnten Lagern kleine Felsbänke und -nischen, 
wobei die jungen, wachsenden Teile an den Unterlagen — saure bis 
schwach kalkhaltige Silikate, aber auch in dazwischenliegenden Fels- 
spalten Moose, Erde, Detritus — fest angewachsen waren, während die 
zentralen, älteren Teile leicht abziehbare Decken bildeten. Äußerlich 
erinnerte die Sippe durch ihr unregelmäßiges Wachstum, ihre Thallus- 
konfiguration sowie vor allem ihre pechschwarze Farbe nicht an 
P.acetabulum; die randlich wenigstens teilweise von Rhizinen freien 
Unterseiten, die Reaktionen, die anschattigen Stellen ins Grüngraue 
bis Graubraune ausblassende Farbe führten aber doch in die Nähe 
dieser Art. 

Im Schrifttum sowie in den reichen Parmelia-Beständen der Botani- 
schen Staatssammlung München konnte keine entsprechende Sippe 
gefunden werden. Wegen eventueller Beziehungen zu Nordamerika 
wurde Dr. M. E. Harz, Washington, befragt, dem sie aber ebenfalls 
unbekannt war. Somit muß sie als neue Art beschrieben werden und 
wäre folgendermaßen zu kennzeichnen: 


PARMELIA KOFLERAE CLAUZADE et POELT nov.sp. 
ex affinitate Parmeliae acetabulum 


Syn.: Parmelia koflerae Poet? (nomen solum) bei CLAUZADE und 
Ronpon p. 392. 


al DZ - - + 
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Rupicola vel supra terram muscosve crescens. Thalli non rosulati, con- 
fluentes, irregulariter crescentes, picei-nigri (in umbra grisei- ad brunnei- 
virides), raro leviter pruinosi, in lobos partiti planos vel subcanaliculatos 
vel irregulariter revolutos. Lobi ad 8 mm lati, sed plerumque partiti in lobos 
angustiores, qui in marginibus saepe lobulis canaliculatis ornati sunt. Super- 
ficies thalli laevis vel demum verrucosi-undulata et fissa, verruci hic inde 
excrescentes in isidia brevia, sub-cylindrica. Superficies inferior atra margini- 
bus saepe erhizinosis exceptis tecta rhinzinis plerumque simplicibus atris. 
Apothecia pycnidiaque desunt. 


Auf neutralem bis saurem Gestein und von dort aus Erde, Moose 
und Detritus überziehend, junge Thalli bzw. Thallusränder festgewach- 
sen, ältere Thallusteile deckenartig abhebbar. — Thalli nicht rosettig, 
sondern meist zu großen Sammellagern zusammenfließend, sehr un- 
regelmäßig, schwarzbraun bis meist glänzend pechschwarz, im Schat- 
ten hellbraun bis graugrün ausbleichend, selten schwach bereift, tief- 
geteilt in flache bis konkave bis wellig verunebnete, sehr brüchige 
Loben von maximal etwa 8 mm Breite. Die Loben sind jedoch meist 
stark unterteilt, gern rinnig und an den Enden oft von einer Vielzahl 
kleiner, oft rinniger, gekröseartig zusammenstehender Läppchen 
besetzt. 


Oberfläche des Thallus zunächst glatt, dann bald wellig-warzig ver- 
unebnet; an den Spitzen der Warzen entstehen an manchen älteren 
Loben zunächst lockerstehende, papillenförmige bis kurz-zylindrische 
Isidien, die sich zu flächigen Blättchen umbilden können. Im übrigen 
ist die Oberrinde sehr brüchig und von Rissen durchsetzt, die das weiße 
Mark freilegen. — Unterseite braunschwarz bis tiefschwarz, glatt bis 
bald wellig-warzig verunebnet, entweder bis zum Rand mit Rhizinen 
besetzt oder am Rande frei davon. Rhizinen meist einfach, starr, 
schwärzlich bis — an den wachsenden Spitzen — heller. - Mark weiß. 


Oberrinde 15-25 y dick, aus stark verleimten Hyphen aufgebaut, 
deren kurzzellig erscheinende Lumina etwa 1,5-2 u dick sind; obere 
5 u der Rinde dunkelbraun gefärbt, gelegentlich mit schwacher Epine- 
kralschichte. Unterrinde um 15 u dick, scharf abgesetzt, schwarz- 
braun. Mark je nach der Oberflächenkonfiguration in der Dicke stark 
wechselnd, locker bis fast hohl, mit bis 5 u dicken, starren, stark ver- 
~ quollenen Hyphen, deren Wände meist stark kôrnig inspergiert sind. — 
Algen in sehr lockerer Schicht unter der Oberrinde, + rund, um 
8-16 u dick. 

Apothecien und Pykniden fehlen. In Warzen, die oberflächlich Pyk- 
niden ähnlich sehen, fanden sich nur undifferenzierte Hyphenanhau- 
fungen (junge Isidien?). Isidien papillös-knopfig bis kurz-zylindrisch, 
nicht immer entwickelt und oft nur undeutlich abgegrenzt. 
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Chemische Reaktionen wurden mit dem Acetonextrakt auf einer 
Tüpfelplatte ausgeführt, da sie auf dem Thallus wegen der Diinnheit 
des Markes nicht immer eindeutig verliefen: K + rotbaun, C—, 
KC —, PD + tiefgelb. 

“ Flechtenstoffe!): Salacinsäure, Atranorin bzw. Chloratranorin. 

Alpes du Dauphine septentrionales: Region du Col du Lautaret: 
Aröte des Clochettes: NO-exponierte Felsabbrüche und -nischen bei 
etwa 2300 m, 8.1957, G. CLauzaADE und J. PoELr (Typus, M). — Die 
Art fand sich weiter an der Westseite eines Hügels direkt am Col du 
Lautaret ,,Butte de Serre Orel“, auf Kalkschiefer, bei 2100 m, leg. 
G. CLAUZADE, L. KoFLER und J. POELT. 

Die Art sei zu Ehren von Madame L. Korter benannt, die als Haus- 
herrin des Institut Alpin du Lautaret durch ihre Hilfsbereitschaft und 
charmante Liebenswürdigkeit alle Gäste des Instituts, darunter auch 
die beiden Autoren, zu aufrichtiger Dankbarkeit verpflichtet hat. 

Als Begleiter fanden sich zum Beispiel: Hypogymnia encausta, Par- 
melia infumata, Umbilicaria cylindrica, Sporastatia testudinea, Rhizo- 
carpon geographicum sp. coll. An Moosen bzw. über diesen wachsenden 
Flechten wären zu notieren: Encalypta sp., Distichium capillaceum, 
Thamnolia vermicularis, Alectoria chalybeiformis, Letharia divaricata, 
Caloplaca stillieidiorum, C.cinnamomea, Rinodina turfacea. — Vergleiche 
im übrigen hierzu auch die Angaben bei CLAUZADE und Ronpon p.373. 


1) Die chemische Untersuchung der Art (durch G. Eicrer) brachte fol- 
gende Ergebnisse: Bei der Kristallisation aus Glycerin-Eisessig und aus 
Aceton bildeten sich farblose, nadelige Kristalle, in einem Fall Formen, wie 
sie Zopr p. 192 von Salacinsäure beschreibt; diese Kristalle verkohlten 
bei 260°C. 

Papierchromatographie: P.koflerae wurde mit Aceton extrahiert. Im 
UV-Licht zeigte der Extrakt gleich wie der von P.acetabulum eine hellrote 
Fluoreszenz. Auf dem Chromatogramm (Scuu u. Sch. 2043 bMgl., n-Buta- 
nol-Äthanol-Wasser 4:1:5) erschienen zwei deutliche getrennte Flecken. 
Nach dem Besprühen mit Echtblausalz B, diazotiertem Benzidin und 
p-Phenylendiamin ergaben sich zwei Substanzen: Substanz A: Rf = 0,31 
(Salacinsäure nach Hess p. 67 Rf = 0,27); Farbe im UV: hellgrüngrau, 
PD gelb, bei Tageslicht und UV. Substanz B: Rf = 0,74 (Choratranorin 
nach Hess p. 69 Rf = 0,73); Farbe im UV: hellgrüngrau; PD gelb, bei 
Tageslicht und UV. Beide Substanzen zeigten bei Tageslicht und UV mit 
Echtblausalz und diazotiertem Benzidin rötliche Färbungen. 

Als Testsubstanz diente Stictinsäure mit dem Rf-Wert von 0,43 (bei 
Hess tabelliert 0,33), die von Prof. Suısara freundlicherweise zur Ver- 
fügung gestellt worden war. 

Die angeführten Ergebnisse und Reaktionen wiesen auf die Stoffe Sala- 
cinsäure und Atranorin bzw. Chloratranorin hin. Dies konnte noch durch 
spezifische Nachweisreaktionen nach AsaHINA und SHiBATA p. 94 und 130 
erhärtet werden. 
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P.koflerae steht P. acetabulum zweifellos nahe; hierfür spricht nicht 
nur die Morphologie des Thallus, sondern auch der Chemismus. Von 
P.acetabulum wurden bisher folgende Flechtenstoffe angegeben: Atra- 
norin (Zopr p. 417). — Chloratranorin (Hess p. 73). — «-Methyläther- 
salacinsäure (Hess p. 73). — Salacinsäure (Zopr p. 417, ASAHINA und 
SHIBATA p. 130). — Norstictinsäure (Asauına und SniBaTA p. 137). 
Wie angegeben, sind die gleichen Stoffgruppen auch in P. koflerae vor- 
handen. Bei P.acetabulum sind diese lediglich stärker variiert (vgl. 
HESS p; 73). 

Von P.acetabulum unterscheidet sich die neue Art durch ihre — bei 
ausreichendem Licht — pechschwarze Farbe, die feinere Zerteilung der 
durchschnittlich viel dünneren Loben, die starke Brüchigkeit, die 
Isidienbildung, das Fehlen von Apothecien und Pykniden, die bei 
Parmelia acetabulum fast immer vorhanden sind. Diese ist außerdem 
überwiegend Rindenbewohnerin, deren gelegentlich auf sauren Ge- 
steinen vorkommende Exemplare von der Normalform nicht ab- 
weichen. 

Einige Ähnlichkeit besteht mit P.acetabulum v. glomerata (Hırı- 
MANN p. 116; Maas GEESTERANUS p. 105) (von der Dr. R. A. Maas 
GEESTERANUS freundlicherweise Vergleichsmaterial zur Verfügung 
gestellt hat), weil bei dieser Form ähnliche Thallusrunzeln und Papil- 
len gebildet werden. Sie ist aber durch Farbe, Apothecienbildung, 
Starrheit des Thallus eindeutig zuzuordnen. 

An eine stark verbildete Kümmerform von P.acetabulum kann 
wegen des offenbar sehr guten Wachstums der Art nicht gedacht wer- 
den; Kümmerformen dieser Art sehen anders aus. 

Von P.stygia ist P.koflerae sofort durch die anderen Größenverhält- 
nisse, die konkaven, viel breiteren Loben, die warzig-wellige Oberfläche 
usw. zu unterscheiden. Die beiden Arten sind keinesfalls näher ver- 
wandt; P.baumgartneri unterscheidet sich durch andere Größenver- 
hältnisse, das Fehlen der Rhizinen auf der Unterseite, die Randpapil- 
len und andere Kennzeichen; auch sie hat mit unserer Art nichts zu 
tun. Einige äußere Ähnlichkeit hat schließlich auch Parmelia infumata, 
mit der P.koflerae auch zusammenwächst. Hier lassen die korallini- 
schen Isidien, die mehr braune Thallusfarbe, die Unterschiede in den 
_ Reaktionen und andere Merkmale eine schnelle Unterscheidung zu. 

An den beiden Fundorten konnten beträchtliche, einheitliche Popu- 
lationen studiert werden, deren Vermehrung nur vegetativ geschieht, 
und zwar wohl hauptsächlich durch die leicht abbrechenden Thallus- 
läppchen, die in großer Zahl gebildet werden. 

Parmelia koflerae muß als abgeleitete Art aus der Verwandtschaft 
von P.acetabulum betrachtet werden, die den ökologischen Verhält- 
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nissen an ihren Standorten gemäß von der sexuellen Vermehrung des 
Flechtenpilzes mit notwendiger Neukombination der Symbiose zur 
vegetativen, symbiontischen Vermehrungsform übergegangen ist. Sie 
sollte weiter beobachtet werden. 

“Die Verfasser haben Herrn G. EıGLer für die Durchführung der 
chemischen Untersuchungen, Herrn Dr. M. E. Hate für die Stellung- 
nahme zur Art und Herrn Dr. R. A. Maas GEESTERANUS für die Uber- 
lassung von Material aufrichtig zu danken. 


RESUME 


Parmelia acetabulum (Necx.) Dusy, — dont la position systématique 
exacte parmi les Parmelia est encore incertaine, et qui donne l’impression 
d’une espèce primitive, — est un Lichen de plaine, presque toujours corticole, 
surtout répandu en Europe moyenne et méridionale (Péninsule ibérique 
exceptée) et en Afrique du N, évitant les régions froides et les hautes 
montagnes. 

Or Madame L. Korzer (Institut Alpin du Lautaret, Université de 
Grenoble) a découvert dans la région du Col du Lautaret (Alpes du Dau- 
phiné), vers 2300 m. d’altitude, un Parmelia rappelant P.acetabulum (sur- 
tout la v. glomerata HiILLM.) mais 

à thalle noir, rarement légèrement pruineux (gris verdätre foncé dans les 
stations peu éclairées), 

isidié, se brisant facilement, 

à lobes beaucoup plus divisés, 

toujours dépourvu d’apothécies et de pycnides, 

localisé sur des rochers (+ riches en silicates contenant du calcium) 
exposés au NE, soit en surface, soit dans des anfractuosités, soit sur des 
Mousses, des débris végétaux ou de la terre situés dans des fentes. 

Après des recherches dans la littérature et dans les riches collections 
nationales de Municu, et après enquête auprès du Dr. M. E. Hate (Washing- 
ton), il est apparu que ce Parmelia devait appartenir à une espèce nouvelle: 

Parmelia koflerae CLAUZADE et POELT nova species 
décrite dans cette étude et dédiée à Madame L. Korter. 

Cette nouvelle espèce doit être considérée, semble-t-il, comme dérivant 
de Parmelia acetabulum. 
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Über die morpho-6kologische Variabilität von Polypodium 
lasiopus Kze. 


Von G. KunkeL, Huancayo!) 


Mit Tafel 100 (1) - 102 (3) 


Einer der häufigsten Farne des Mittleren Mantaro-Abschnitts 
(Peru)?) ist Polypodium lasiopus Kze.°). Außer den Fundorten bei 
Huancayo (Inchu, 3300 m; Torre-Torre, 3400 m; Chamiseria, 3500 m; 
Acolla, 3500 m; Acopalca, 4000 m) fand ich reichlich Material dieser 
Art unterhalb Tarma (Depto. Junin), in den Felsen der “Ceja de la 
Montana” (2500 m). Polypodium lasiopus ist wahrscheinlich im ganzen 
Mittleren Anden-Abschnitt anzutreffen. 

In soziologischer Sicht gehört Polypodium lasiopus KzE. einer 
Gruppe mesophytischer Farne an, deren Ökologie starke xerophy- 
tische Merkmale aufweist. Im Zusammenhang mit dieser Art können 
hier Polypodium pygnocarpum, P.crassifolium, P.mollendense, Sela- 
ginella peruviana, Notholaena nivea, N. aurea, Pellaea ternifolia, P.sagit- 
tata, Cheilanthes incarum, Ch.pruinata, Ch.scariosa, Ch.myriophylla, 
Elaphoglossum ssp., Asplenium fragile, Thelypteris rosei, Polystichum 
sp. (sämtlich in Felsrissen oder Wänden ganz allgemein), Adiantum 
poiretii, Cystopteris fragilis, Woodsia montevidensis und Equisetum 
bogotense (an feuchteren, schattigen Standorten) genannt werden, von 
denen die Mehrzahl auch bei Tryon (13, 15) angeführt ist, während 
Brancas (2) lediglich die soziologisch unbedeutende A zolla filiculoides 
erwähnt. WEBERBAUER (19) berücksichtigt die Farnvorkommen dieser 
Region nur ganz am Rande; Rauus (11) Pteridophytenerwähnung von 
Tarma beispielsweise (S. 182) bezieht sich wohl zum Teil auf WEBER- 
BAUER. Von der formationstypischen Art Notholaena nivea beschreibt 


1) Universidad Communal del Centro del Peru, Huancayo; Facultad de 
Ciencias Forestales. 

2) Mittlerer Mantaro-Abschnitt, Depto. Junin/Peru; etwa zwischen 3400 
und 3100 m gelegen, schließt das Becken von Huancayo zwischen Jauja 
und dem Durchbruch in die Yzcuchaca-Huanta-Zone ein. Der Rio Mantaro 
entspringt im Seengebiet der Pasco-Zone (oberhalb 4500 m) und mündet 
in etwa 800 m in den Rio Ene (Mantaro-Ene-Tambo-Ucayali). 

3) Für die Nachbestimmung dieser Art habe ich Herrn Dr. Rozza Tryon, 
Cambridge, Mass., zu danken; die Zeichnungen wurden von meiner Frau, 


M. A. KunKEL, angefertigt. 
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Tryon (14) mehrere charakteristische Varietäten. Sämtliche oben- 
erwähnte Arten sind in den Felsregionen oberhalb des Mantaro-Tals 
häufig und stellen erwähnenswerte Mitglieder der Vegetationsgemein- 
schaften dieser Landschaft (10) dar. Das nachstehend beschriebene 
Polypodium lasiopus selbst weist große Ähnlichkeiten mit dem euro- 
päischen Tüpfelfarn (P.vulgare) auf, von dem bereits 1882 WAGNER 
(17) lappige und zerteilte Mißbildungen vermerkt, ähnlichen Charak- 
ters, wie sie nachstehend auch von P.lasiopus beschrieben werden. 


Zur Klimaökologie von Huancayo 


Polypodium lasiopus Kze., dessen morpho-ökologische Variabilität 
hier etwas ausführlicher beschrieben sein soll, ist im Sierra-Gebiet 
oberhalb des Mantaro-Tals (bis über 4000 m) häufig anzutreffen. Zu 
den klima-ökologischen Eigenarten dieser Landschaft ist folgendes zu 
bemerken: 

In der genannten Region herrschen von Mai bis August ausgespro- 
chene Trockenverhältnisse (kaum Niederschläge, starke Strahlung, 
relativ niedere Luftfeuchtigkeit und sehr bemerkenswerte Tempera- 
turschwankungen); die Monate März/April und September/Oktober 
sind durch rege Schauertätigkeit charakterisiert, während die eigent- 
liche Regenzeit von November bis Februar dauert. In der Puna-Region 
(oberhalb 4000 m) sind die Witterungsverhältnisse weniger konstant, 
da der großklimatische Einfluß des Waldgebietes östlich der Anden 
häufig zu Wolkenbildungen und Gewittern im Andenbereich führt. 
Auffallend ist vor allem, daß in dieser Landschaft der vegetations- 
mäßige Frühling in den klimatischen Herbst fällt; das an der Küste 
gelegene Lima weist hingegen in diesem Falle Normalbeziehungen auf. 

Milde Lufttemperaturen sind während der Regenzeit zu vermerken, 
wogegen die Trockenzeit relativ starke Strahlungstemperaturen des 
Tages (bis 25°C) aufzeichnet, während des Nachts die Temperaturen 
noch im Mantaro-Becken (3200 m) unter 0°C absinken (—4 bis — 6°C). 
In höheren Lagen dürften darum Nachtfröste noch weitaus stärker 
auftreten; daneben sind in jener Region (beispielsweise Acopalca, um 
4000 m) Kammeisvorkommen häufig. Die mehrjährigen Mittel 
(18 Jahre) des Mantaro-Gebietes (3250 m ; 12° 02’ S - 75° 10’ W) weisen 
folgende Daten auf (1): 
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mittlere Lufttemperatur AMC 
mittleres Maximum 192840: 
mittleres Minimum BEC 
absolutes Maximum 253826, 
absolutes Minimum —10,0°C. 
Regenmenge (in mm) 707, 
relative Luftfeuchtigkeit 66%, 
Bewölkungsmittel (7 Jahre) 5%, 


Verdunstung (mm/Tag; 7 Jahre) 3:98. 


Für das Jahr 1957 beispielsweise liegen folgende Daten vor: 


N = RS \ Es an 

Monat 3 = Maxima Minima <= 2.8 5 Sc 3 

= <= Abs. Mittel Abs. Mittel ar: en < = pC 3 

Januar 12 2 TL ORT ss) 7,4 65 6,4 79,6 ihe 
Februar 11,8 21,1 17,9 sand fou ran: 1540 um 
März 11,7 215 179 robots mes: Qu 1195074 
April 11,3 20,3 18,0 oe Pr“ Tant ano: 
Mai ob Men oi 00 EEE TE 
Juni Dom 08.9 4,0 1060 a9 SIN BA 
Juli ae ep ren) 7 shsher6,7 29 3% 
August 10e T0 oe ess bise tie wi tee 


September 4459) 2235: 720,0 1,9 Doll 58 6,7 67,0 5% 
Oktober 12,7 23,9 19,8 2,1 DAMES 00615798 65,6% a9); 
November 12,6 24,5 20,6 0,1 GERN STE eh 63,505 
Dezember Al ee 0,6 6,8 62 76 79,2 5% 

Bemerkenswert zur obigen Tabelle ist, daß die Verdunstungsmengen 


jeden Monats des Jahres 1957 weit über der als Mittelwert der Vorjahre an- 
gegebenen Summe liegen. 


Bezugnehmend auf die Bemerkung, daß hier der vegetationsmäßige 
Frühling in den klimatischen Herbst fällt, kann man deshalb in dieser 
. Region nicht von Winter oder Sommer, sondern nur von Trocken- oder 
Regenzeiten sprechen. 

Die regen Temperaturschwankungen der Huancayo-Landschaft 
dürften natürlicherweise die Vegetationsentwicklung stark beeinträch- 
tigen, wie solches beispielsweise im benachbarten Chile beobachtet 
wurde (4,5, 12), bewirken jedoch hier anscheinend lediglich Rhythmus- 
störungen und Schäden an Fremdpflanzen, wogegen die einheimischen 
Arten, wie es scheint, an solche Klimaschocks gewohnt sind. 
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Die morpho-ökologischen Formen von 
Polypodium lasiopus 


Polypodium lasiopus Kzx., in seiner regionalen Verbreitung sowohl 
in sonnigen Felsrissen und unter schattigen Vorsprüngen hochandiner 
Zonen (mehr als 4000 m) als auch in tieferen Lagen (Huancayo, 
3300 m; unterhalb Palca, 2500 m) vorkommend, zeichnet sich zu- 
nächst durch eine klare Größenvariation je nach seinen Standorten 
aus. Dabei ist weniger der Höhenunterschied der verschiedenen Stand- 
orte zu berücksichtigen als vielmehr die ökologische Differenzierung 
an den einzelnen Standorten. Die Individuen schattiger Standorte 
sind weitaus größer als die der stark besonnten Felsen. An schattigen 
Standorten (unter Bäumen und Felsvorsprüngen, feuchte Stellen) 
werden die einzelnen Individuen dieser Art häufig mehr als 40 cm 
groß (Abb. 1); die Pflanzen besonnter Standorte (Felsrisse und -ränder) 
überschreiten dagegen nur selten 15 cm Größe. Ganz allgemein kann 
behauptet werden, daß an schattigen Standorten sich größere Pflanzen 
entwickeln, die dünnere und breitere Blätter aufweisen als die der 
ökologisch entgegengesetzten Umweltbedingungen. Die Individuen 
beider Standortformen wurden auch fertil angetroffen. Jedoch konn- 
ten über die Anzahl der Sori keine unterscheidenden Daten zusammen- 
gestellt werden; die Sori der Pflanzen besonnter Standorte scheinen 
nur zahlreicher, weil die Blattflächen kleiner sind und die Sporenlager 
daher die Blattunterseiten völlig bedecken. 

Natürlich sind an den einzelnen Fundorten alle möglichen Transit- 
formen anzutreffen. Im übrigen, in ganz allgemeiner Sicht, kann gesagt 
werden, daß die Exemplare hochandiner Standorte etwas kleiner sind 
als die der Täler. 

Weitaus schwieriger zu erklären ist das an dieser Art anzutreffende 
Modifikationsphänomen der Blätter, ganz ähnlich den Formen, die 
schon WAGNER (17) für P. eulgare erwähnt. Vielfach sind Formen auf- 
zufinden, deren Fiederblätter Aufspaltungen (Sekundärfiederung) 
zeigen, wie solche als Anomalien bzw. Modifikationsformen wiederholt 
an anderen Spezies (Blechnum hastatum, Hymenoglossum cruentum) 
aus Südchile beschrieben worden sind (6, 7). Diese Formen, deren 
Variabilität wahrscheinlich auf Standorteinfliisse zurückzuführen ist 
(übersteigertes Lichtbedürfnis oder auch Temperaturschocks), wurden 
in Chile bei aller Vorsicht zunächst als Modifikationsformen (mf) be- 
zeichnet, während andere Formen, die jahrelang wiederholt Genera- 
tion für Generation innerhalb des Normalkomplexes auftauchten 
(Formen von Polypodium feuillei und Blechnum magellanicum), dort 
bereits als Varietäten herausgestellt werden konnten (8, 9). Wenn 
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jedoch Tryon (16) eine solche Form (Pteris petiolulata; aus Peru), die 
alle Merkmale einer Ubergangsform aufzeigt, als Spezies herausstellt 
und dazu bemerkt: 


“The irregular development and spacing of the lobes and segments on 
the pinnae is suggestive of a hybrid origin but there seems to be no other 
evidence for it. The sporangia, the spores and their number in a sporangium 
appear quite normal...”, 


so scheint er in diesem Falle von seiner systematischen Sicherheit selbst 
noch nicht ganz überzeugt. Seine ökologische Einstufung der Formen 
jedoch (15), wenn auch nur als Zusammenfassung vorgestellt, muß 
wohl kritiklos anerkannt werden. 

Analysen der angetroffenen Formen von Polypodium lasiopus er- 
gaben, daß die Stomata der ,,Ombrotypen“, wie zu erwarten, größer 
waren als die der „„Heliotypen‘. Außerdem waren die Blattfiedern der 
„Heliotypen‘ weitaus fleischiger, also dem zur Sukkulenz neigenden 
Xerophytismus nahezustellen. Beide genannten Formen könnten als 
Ökotypen (in diesem Falle als oec. litoralis und oec. scioformis) aus- 
führlicher beschrieben werden. 


Polypodium lasiopus Kzx. f. bipinnatifidum n.f. 


Differt a forma typica foliis bipinnatifidis, foliorum fertilium pinnis 
aequilatis pinnatifidis. Typus: G. Kunkel (sine nr.), Chamiseria. 

Fundorte: Chamiseria (bei Huancayo), Depto. Junin/Peru, 3500 m, unter 
ganztägig schattenwerfenden Felsen; Inchos (bei Huancayo), 3350 m und 
Cerro de Libertad (,Torre-Torre‘“, bei Huancayo), 3400 m, gleiche Stand- 
ortbedingungen. Typus im Herbarium des Verfassers. 


Bei diesen Formen (Beispiel Abb. 2) spielen die Lichtverhältnisse 
wahrscheinlich die ausschlaggebende Rolle {s. BRAUN-BLANQUET, 3, 
S. 153, und WEAVER et CLEMENTS, 18, S. 436), die oft Abänderungs- 
erscheinungen an Blättern zur Folge haben. Die Pflanzen solcher, 
extrem schattiger Standorte sind weitaus größer als ,,Normalpflan- 
zen‘; die Blattspreiten sind auffallend verbreitert. Die unteren Fieder- 
paare der Wedel (Primärfiedern) weisen zumeist starke ,,Ondulier- 
formen‘ (undulatum) an den Blatträndern auf, die sich bei manchen 
Exemplaren zur Sekundärfiederung ausbilden, wie solche als f. bi- 
pinnatifidum oben erwähnt und abgebildet ist. Die gefundenen Pflan- 
zen besaßen auch an den Sekundärfiedern Sori, wenn diese auch etwas 
kleiner als die der normalen Wedel schienen. Bei einer Primärfieder- 
länge von 5-8 cm waren die Sekundärfiedern oft 2 cm lang. Die mei- 
sten solcher Primärfiedern wiesen 4-7 Paare von Sekundärfiedern auf, 
die Ränder der restlichen Blätter der Spreite waren gewellt bis stark 
ausgebuchtet. Vom gleichen Standort (oberhalb Huancayo, 3400 m) 
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stammt auch die auf Abb. 3a wiedergegebene Anomalie, die sowohl 
stark verbreiterte als auch teilweise reduzierte, in einem Falle sogar 
unterfiederte und gespaltene Fiederblätter besaß. 

Mit der obigen Beschreibung der Abänderungen wäre die Erschei- 
nung als Modifikationsform leicht abzutun, wenn nicht auch einige 
„Heliotypen‘ das gleiche Phänomen aufzeigten. Da in diesem Falle 
der Lichteinfluß unerwähnt bleiben muß, läßt sich der mutative Cha- 
rakter dieser Form kaum noch länger ausschließen. Auf jeden Fall 
jedoch ist zu vermuten, daß es sich bei der jetzigen, oben beschriebe- 
nen Form lediglich um den Ausdruck eines Übergangsstadiums han- 
delt, dessen endgültiger Charakter, wie beim chilenischen Blechnum 
hastatum (7), noch nicht abzusehen ist. 

Im Anschluß an die Beschreibung der Modifikationsformen soll 
nachstehend eine weitere Form erwähnt werden, die als var. weber- 
bauerianum zur Diskussion gestellt wird: 


Polypodium lasiopus Kze. var. weberbauerianum, nov. var. 


Frondibus lineare-lanceolate pinnatis; planta differt a typo pinnatis 
breviformibus; pinnis rotundatis usque ad leviter mucronatis. Frondes fertiles 
et steriles similes. Typus: G. Kunkel (sine nr.), Chamiseria. 

Fundort: Huancayo (Junin/Peru), Chamiseria, 3400 m, halbschattige, 
felsige Standorte. 


Wedel 35-40 cm groß und etwa 6 cm breit (Abb. 3b), flexibel. 
Unterscheidet sich von der var. lasiopus durch kürzere und abgerun- 
dete Blattfiedern; Fiederblätter bis 3 cm lang und 1 cm breit. Fertile 
Wedel gleich den sterilen. 

Diese Varietät ist dem Erforscher der peruanischen Pflanzenwelt, 
Dr. August WEBERBAUER gewidmet. 


ZUSAMMENFASSUNG 


Verfasser beschreibt einige klimatische Eigenheiten der Region von 
Huancayo (Peru) (3250 m) und - in diesem Zusammenhang — die beiden 
Okotypen oec. litoralis und oec. scioformis des in dieser Region häufigen 
Polypodium lasiopus Kze. Es werden in kurzen Ausführungen die Modi- 
fikationsformen der gleichen Art, als f. bipinnatifidum bezeichnet, bespro- 
chen. Eine neue Varietät, die var. weberbauerianum, wird zur Diskussion 
gestellt. 
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ERKLARUNG DER TAFELN 


Abb. 1: Polypodium lasiopus Kze., Normalpflanze (var. lasiopus) mit ein- 


zelner Blattfieder. 


Abb. 2: Polypodium lasiopus Kze. f. bipinnatifidum; häufige Modifikations- 


form unterfiederter Wedel und Einzelfiedern (untere, unterfiederte 
Primärfieder und mittleres, leicht onduliertes Fiederblatt). 


Abb. 3: a) Anormaler Blattwedel (s. Text); b) Polypodium lasiopus Kze. 


var. weberbauerianum, NOV. var. 


Synoptic plates for quick determination of marine 
Deuteromycetes and Ascomycetes!) 


By J. KouLMEYER, Berlin 
With plates 103 (1) — 105 (3) 


During the last years increasing attention was paid to marine fungi 
being of considerable importance as well for mycology as for many 
adjacent fields like algology, marine zoology, wood protection in sea- 
water and so on. Therefore it seemed to be essential to give a compi- 
lation of all marine fungi hitherto known. The present paper is 
restricted to Deuteromycetes and Ascomycetes (excepted the more 
explored group of yeasts) and includes all their marine species 
published up to now. Such species will be understood as “marine,” 
which are developing and sporulating either submerged in the 
sea or on substrates frequently flooded by seawater. The difficulties 
of defining the terms ‘‘marine” and “terrestrial’ will be discussed 
elsewhere in detail (KOHLMEYER, 1962, in press). 

The spores of marine Deuteromycetes and Ascomycetes, described 
up to 1960, are illustrated on the following synoptic plates. The aim of 
these plates is to make possible a quick determination of species by 
means of diagrammatic figures. These plates basing on figures have the 
advantage over the commonly used dichotomic keys in keeping their 
validity even if many new genera and species will be newly described 
within the next years. These new taxa may be added on supplementary 
plates, while dichotomic keys have to be completely renewed, when 
new diagnostic features must be applied. 


How to use the plates 


For the determination of a marine species the spores have to be 
compared with the figures of the plates. The lettering between the 
drawings (established to Saccarno’s spore system) allows already 
a rough elimination of dissimilar species. Having found a figure that is 
adequate to the spore shape in question, one may look for the cor- 


1) This publication is part of a paper read to the International Symposium 
on Marine Microbiology in Chicago on April 21, 1961. The general part of 
the paper will be published in a book by C. C. Thomas Publishing House, 
Springfield, Illinois in spring 1962. 
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responding number in the list of species. If several species have the 
same spore form and thus belong to one number, the spore sizes (and, 
if necessary, the kind of septation) have to be compared with the cited 
measurements. The authors as well as the year of publication of the 
species are always quoted in order to permit a comparison with the 
original publication, if desired. Spore sizes from the type description 
generally have been emended by measurements of later publications 
so as to comprise variability of the species in question. Synonyms are 
quoted in those cases when several specific names occur for one spe- 
cies. Basionyms are not included in the list. 

We will not cite any data on natural substrata of the fungi in the 
sea because too little is known on this subject. Those forms known to 
be parasitic eventually may live saprophytic too, and wood inhabiting 
species could possibly live also on algae or higher plants of the sea. 


The figures are schematic and do not represent the natural propor- 
tions. At the beginning of a determination only the shape of the spore 
is important, the size of the species may be quoted from the list of 
species. 


List of species 


FUNGI IMPERFECTI (PLATE ]) 


I. Sphaeropsidales 
Hyalosporae 


1?) Aposphaeria boudieri RoLLann 1896 (conidia 3-4 u; ac- 
cording to Ollivier 1928 this is perhaps the imperfect 
stage of Amphisphaeria posidoniae [Dur. et Monr.] CEs. 
et DE Nor.) 


“Macrophoma antaretica” J. FELDMANN 1940b (this taxon 
was not validly published according to article 44 of the 
International Code of Botanical Nomenclature because 
a latin diagnosis is lacking) 

Phialophorophoma litoralis Linper 1944 (conidia 2,5-4x 
1,5 x, produced endogenously in conidiophores [phiali- 


des]; sizes from the type description and from Crips 
and Crisp 1955) 


*) To the group of figure 1 belong also the conidia of imperfect stages of 
some marine Ascomycetes, e.g. Stigmatea pelvetiae SUTHERLAND 1915a, 
Didymosphaeria pelvetiana Sutu. 1915b, Pleospora laminariana Surn. 
1916b, Haloguignardia irritans (Setcu. et Ester) Crisp et Crise 1956, 
Didymosphaeria danica (BERLESE) WILSON et KNoyLE 1961. 
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Phoma laminariae CookE et Masser 1889 (conidia 8-10x 
34; according to SUTHERLAND 1916a this fungus is pos- 
sibly an immature stage of Diplodina laminariana Surn.) 
Sirococcus posidoniae RoLLAND 1896 (conidia 3-4 u, form- 
ing simple chains, 20 u long; according to OLLIviER 1928 
this fungus is probably based on spermatia of an alga, 
Melobesia membranacea [Esper] LAmouroux) 
2 Dinemasporium marinum Nırsson 1957 (conidia 11-14~ 
2,5-3,5 u) 
Hyalodidymae 
3 Diplodina laminariana Sur. 1916a (conidia 8-12x3-4,5 u) 
Phaeodidymae 
4 Diplodia orae-maris Linder 1944 (conidia 6-8,5 x 3,5-4,5 u; 
sizes from KoHLMEYER 1960; Jounson 1956b reports 
one form with larger conidia: 8-11x5-7,5 u) 
Scolecosporae 
5 Septoria dictyotae DUDEMANS 1894 (conidia 140x2 u; no 
figure known, illustration made according to the type 
description) 


II. Moniliales 
Hyalosporae 

6 Monosporium marıtimum Surn. 1916a (conidia 12-20x 
6-8 u) 

7 Sporotrichum maritimum Surn. 1916a (conidia 5x2 y) 

8 Botryophialophora marina Linder 1944 (conidia 2-3 u, 
produced semi-endogenously in conidiophores [phiali- 
des ]) 

9 Fusidium maritimum Suru. 1916a (conidia 12-20 3-5 u) 


Phaeosporae 

10 Orbimyces spectabilis LinpER 1944 (conidia 24-41,5x23- 
37 u; sizes from the original description and from KouL- 
MEYER 1960; one or two crowns of processes may occur 
on one conidium) 

11 Humicola alopallonella Meyers et Moore 1960 (conidia 
[8,5-]10-18x 10-22,5[-37,5] u, 1-, rarely 2-celled; sizes 
from the type description and from KonLMEYER 1961) 

12 Cremasteria cymatilis Mryers et Moore 1960 (conidia 
[9-]10-12,5[-15]x 10-12,5[-17,5-27] u) 
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Phaeophragmiae 

13 Culcitalna achraspora Meyers et Moore 1960 (conidia 
[15-]17-21[-32]x [8-]10-13[-16] u; conidiophores united 
into sporodochia) 

Helicosporae 

14 Cirrenalia macrocephala (KOHLMEYER) MEYERS et Moore 
1960 (conidia tapering to the base, coiled in two planes, 
1/, to 1 coil, 2-7-septate ; end-cell 5,5-13,5 x 6,5-14[-17] x; 
according to the type description) 

15 Helicoma maritimum LinpER 1944 (conidia coiled in two 
planes, 1 to 2 coiles, 4-12-septate; according to the type 
description and to KoHLMEYER 1958a) 

Helicoma salinum Lınver 1944 (conidia coiled in 3 planes, 
134 to 41% coiles, 11-26-septate; colonies forming isolated 
“patches” on submerged wood, see JoHNSON 1958b) 

Scolecosporae 

16 Cercospora salina Sutu. 1916a (conidia of two forms: 30-45 
x 8-10 u, 3-5-septate, and 50-75 x 6-9 u, 5-9-septate) 

Dendryphiella arenaria Nıcor 1958 (conidia 12-20x 3,5-6 u, 
1-3-septate, echinulate; a halotolerant species, growing 
even on 20% NaCl-substrate; isolated from marine sand 
dunes) 

Helmintosporium halodes DrEcHSLER 1923 (conidia 20- 
105x 10-14 u, 1-12-septate; on a graminea frequently 
flooded with seawater) 

Phaeophragmiae 


17 Cladosporium algarum CookE et Masser 1888 (conidia 
20-40x4-5 u or smaller: 5-15x5-6,5 u, 1-3-septate; 
sizes from SUTHERLAND 1916a; synonym: Heterosporium 
algarum [CKE. et Mass.] Cx. et Mass. 1890, but transfer 
not justified according to SUTHERLAND 1916a) 

Phaeodictyae 


18 Piricauda pelagica Jounson 1958b (conidia 15-44% 12,5- 
36 u; sizes from the original description and from Kout- 
MEYER 1960) 

Piricauda arcticoceanorum Moore 1959 (conidia 12.5-20 x 
21-24,5[-27,5] »; this species is difficult to distinguish 
from the preceeding one, see KOHLMEYER 1960) 

19 Speira pelagica LinpER 1944 (conidia 12-66x9-28,5 u; 

sizes from KoHLMEYER 1958 and 1960) 
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Speira litoralis Hönunk 1955 (this species is difficult to 
distinguish from the preceeding one, see KoHLMEYER 
Lees) 


20 Macrosporium laminarianum Suru. 1916 a (conidia 35-70x 

16-25 u) 

Macrosporium pelvetiae Surn. 1915a (conidia 35-45x 11- 
12 u; 5-6 cross septa and 1-3 vertical ones) 

Stemphylium codii ZELLER 1918 (conidia 37-46 x 24-30 u; 
3-multiseptate) 

Stemphylium maritimum Jounson 1956b (conidia 19-32 x 
17-29 u) 


21 Epicoccum maritimum Surn. 1916a (conidia 17-20 u; 
conidiophores united into sporodochia) 


22 Alternaria maritima Surn. 1916a (conidia 18-50x8-18 u; 
sizes from the original description and from Hönnk 
1459) 


ASCOMYCETES (PLATES II and III) 


Hyalosporae?) 
1 Phyllachorella oceanica FERDINANDSEN et WınGE 1920 
(spores 20-30 x 10-13 u; according to Crips and Criss 
1956 similar to Haloguignardia decidua Cr. et Cr.) 


2 Guignardia ulvae REED 1902 (spores 10-13 x3,5-7 u.) 
Guignardia alaskana REED 1902 (spores 8,5-13,5x 3-4 u) 
Guignardia prasiolae (WINTER) LEMMERMANN 1901 (spores 

12-15x3,5-4,5 u) 

3 Haloguignardia decidua Crisp et Cri88 1956 (spores 23-40 
x5,5-7 u) 

4 Haloguignardia irritans (SETCHELL et EsTEE) CrıBB et 
Crisp 1956 (spores 30-45x 9-13 u) 


3) The following 4 species with onecelled spores are doubtful, their des- 
criptions are not complete: 

Ceratostomella subsalsa (Crovan) Sacc. 1882b (not mentioned by v. Arx 
and MÜLLer 1954, but Ceratostomella Sacc. is synonymous with Endoxyla 
Fuck. 

ae dilseae Maire et Cuemin 1922 (should be excluded according to 
v. Arx and Müzrer 1954) 

Physalospora corallinarum (Crouan) Sacc. 1882b (should be excluded 
according to v. Arx and MÜLLER 1954) 

Physalospora obionis (CROUAN) Sacc. 1882b (should be excluded according 
to v. Arx and MÜLLER 1954). 
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Haloguignardia tumefaciens (Crise et HERBERT) CRIBB et 
Crise 1956 (spores 35-56x 10-21 u; sizes from CRIBB 
and Crisps 1960b) 

Haloguignardia longispora Crisp et Crisp 1956 (spores 
60-70 x 10-13,5 u) 

5 Chadefaudia marina G. FELDMANN 1957 (spores 15-20x 
5-7 uw; this species is possibly synonymous to the follow- 
ing one) 

Mycophycophila gymnogongri (J. FELDMANN) Crips et 
Criss 1960a (spores 14-21 x 3,5-6 u; sizes from Criss et 
Hergerr 1954; the species was first described as a Fun- 
gus Imperfectus) 

6 Samarosporella pelagica LinpER 1944 (spores [18-]25-30 
[-39,5]x 7,5-10,5[-11,5] uw; according to v. Arx and 
Mürrer 1954 the description is uncomplete and this 
species should be combined eventually with Physalo- 
spora) 

7 Amylocarpus encephaloides Currey 1857-1859 (spores 
8-16 u; sizes from Linpau 1899; see also KOHLMEYER 
1960, 1961; synonym: Plectolitus acanthosporum 
Konrm. 1960) 


Phaeosporae 


8 Rosellinia laminariana Sur. 1916b (spores 20-22x 12- 
14 u) 


Hyalodidymae 
9 a) without paraphyses: 
Mycosphaerella ascophylli Corron 1907 (spores 18-21 x 
4-5 y) 
b) with paraphyses: 
Didymella magnet G. FELDMANN 1958 (spores 8-12x2-3 u) 
Placostroma pelvetiae (Suru.) MEYERS 1957 (spores 12,5-15 
x5-6 u) 
10 Placostroma laminariae (Rostrup) MEYERS 1957 (spores 
20-21x 7-8 u; synonym: Endodothella laminariae (Rosr- 
RUP) THEISSEN et Sypow 1915) 
11 Guignardia gloiopeltidis MıyaBE et Tokina 1948 (spores 
14-20 4-5 u; according to G. FELDMANN 1957 probably 
a Mycosphaerella) 
12 Stigmatea pelvetiae Suru. 1915a (spores 22-25 x 9-12 u) 
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17 


18 
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20 


Didymosphaeria danica (BERLESE) WiLson et KNOYLE 
1961 (spores 33-40[-44]x5-7[-8] u; synonyms: Lepto- 
sphaeria marina Rostrup 1889 [non Eruıs et EvERHART 
1885a], Sphaerella chondri Jones 1898, L.chondri Ro- 
SENVINGE 1906, and Didymosphaeria marina [Rostrup] 
Linp 1913) 


a) without paraphyses: 


Lignincola laevis Hönnk 1955 (spores 13-24x4,5-8 u; 
sizes according to the type description, combined with 
data from Crips and Criss 1956 [Gnomonia longirostris 
Cr. et Cr.], Meyers 1957, and KouL.mEveEr 1960) 

Mycosphaerella pelvetiae Surn. 1915a (spores 19-25x 4,5- 
5,94) 

b) with paraphyses: 

Didymosphaeria fucicola Surn. 1915b (spores 16-22x 7-Su; 
see WILSON et KnovLe 1961) 

Didymosphaeria pelvetiana Surn. 1915b (spores 18-24x 
4-6 u; see WILSON et KNoYLE 1961) 

Hypoderma laminariae Surn. 1915b,c (spores 20-25x 
5-7,5 u) 

Melanopsamma cystophorae (CRrıBB et HERBERT) MEYERS 
1957 (spores 50-60 x 15-21 u) 

Melanopsamma tregoubovit OLLIVIER 1930 (spores 40-45 x 
28-30 u) 

Didymosamarospora euryhalina Jonnson et GoLp 1957 
(spores 25-34x 12-17 u) 

Halosphaeria circumvestita KonLM. 1960 (spores 16,5-24x 
9-13 u) 

Halosphaeria tubulifera Koutm. 1960 (spores 16-23x 
9-11 u) 

Halosphaeria torquata Koutm. 1960 (spores 20-30,5x 
10-16 u) 

Halosphaeria appendiculata Lınver 1944 (spores 18-29x 
8-12 u; sizes from the original description combined with 
those from KouL_MEYER 1960; Crips and Criss 1956 re- 
port sizes of 16-20x6-9 u) 


214) Ceriosporopsis calyptrata KouLm. 1960 (spores 22-33x9- 


13,5[-15] u) 


4) A similar species with very long apical processes from Southern France 
will be described in Ber. D. Bot. Ges. 74, 1961. 
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Peritrichospora integra Linder 1944 (spores 20,5-34 x 6,5- 
11 u; sizes according to KoHLMEYER 1958, 1959, 1960; 
synonym: Arenariomyces cinctus Hönnk 1954) 

Halosphaeria mediosetigera Crisp et Crips 1956 (spores 
24-38 x 8-13,5 u; sizes from Jonnson 1958b and Konr- 
MEYER 1960) 

Halosphaeria mediosetigera CrıBB et CRIBB Var. grandis pora 
Kournm. 1960 (spores 33-44,5x 12,5-16[-20] u) 

a) appendages cylindrical throughout, with narrow base: 

Ceriosporopsis hamata Hönnk 1955 (spores 16,5-29,5 x 
6,5-10,5 u; sizes from the original description combined 
with those from KoHLMEYER 1960) 

b) appendages tapering, with broad base: 

Ceriosporopsis cambrensis Wırson 1954 (spores 29-31,5x 
10,5-14,5 u) 

Ceriosporopsis halima Linper 1944 (spores 18-27[-35 ]x 6- 
12 u; sizes combined from different recordings: LINDER 
1944, Hounk 1955 [synonym: C.barbata] and Konr- 
MEYER 1958, 1959) 

Ceriosporopsis submarina (Linder) E. MUELLER 1961 
(spores 23-28 x 6-10 u) 

Gnomonia marina Crigg et Cris 1956 (spores 18-23x 9- 
12 4) 

Gnomonia salina GARETH JONES 1961 (spores 36-72x 
20-32 u) 

Remispora maritima LinpdER 1944 (spores 18-27[-31,5]x 
8,5-13 y; sizes according to the original description com- 
bined with those from KoHLMEYER 1960; JoHNSON 1956b 
reports sizes of 34-44x14-17 u; synonym: R.lobata 
Hounk 1955) 

Remispora stellata KouLm. 1960 (spores 24-30x8,5-11 u) 

Remispora quadri-remis (Höunk) Konrm. 1960 (spores 
18-33[-34]x8-12[-15,5] u; sizes according to Kont- 
MEYER 1958, 1959; synonym: Arenariomyces salinus 
Meyers 1957) 

Perürichospora trifurcata (HOHNK) Koutm. 1961 (spores 
27-38,5x 9-16,5 u; sizes according to KoHLMEYER 1960; 
sometimes irregular spores occur, see KOHLMEYER l.c.) 

Halosphaeria quadricornuta Crise et Crips 1956 (spores 
20-33 x 6-11 u; sizes from the original description com- 
bined with those from Becker and KoHLMEYER 1958; 
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synonym: Antennospora caribbea Mryers 1957, A.qua- 
dricornuta [Cr. et Cr.] Jounson 1958b) 
31 Herpotrichiella ciliomaris Konı.m. 1960 (spores 20-28 x 7,5- 
10 u) 
32 Paraliomyces lentiferus Konım. 1959 (spores 18-24,5% 
8-12 u) 
Phaeodidymae 
33 Amphisphaeria posidoniae (Dur. et Mont.) Ces. et DE Nor. 
1863 (spores 37-56 x 16-26 u; sizes from the original des- 
cription combined with those from KoHLMEYER 1959) 
Amphisphaeria biturbinata (Dur. et Mont.) Sacc. 1882b 
(spores 70x about 40 u) 
Didymosphaeria maritima (CRovAN) Sacc. 18825 (no spore 
sizes known) 
Microthelia maritima (Linder) KonLm. 1960 (spores 15- 
18,5 5-6 u; sizes from KoHLMEYER 1959) 
34 Didymosphaeria spartinae Grove 1933 (spores 24-26 x 10- 
12 u) 
35 Massariella maritima Jounson 1956b (spores 10-15x 
5-10 u) 


Phragmosporae 
36 Leptosphaeria marina ELris et EvERHART 1885 (spores 
50-60 x 10-12 u; Jounson 1956a had one collection with 
the following sizes: 39-48x 8-11 u) 
37 Leptosphaeria orae-maris LINDER 1944 (spores 18-26x5-8u; 
sizes from the original description combined with those 
from KoHLMEYER 1960) 
38 Leptosphaeria macrosporidium GARETH JONES 1961 (spores 
48-72x 10-14 u) 
Leptosphaeria pelagica GARETH Jones 1961 (spores 28-36 
[-40]x 8-12 u) 
Metasphaeria australiensis Crisp et Crips 1955 (spores 
20-26 x 5,5-7,5 u) 
S phaerulina orae-maris LinDER 1944 (spores 26-30 X5-6,5u) 
39 Leptosphaeria discors Sacc. et Erris, in Sacc. 1882a 
(spores 28-33x9,5-13 u; sizes from Jonnson 1956a; 
Cris and Criss 1960a found sizes of 22-27x8,5-10 u 
in an Australian collection; synonym: Metasphaeria dis- 
cors [Sacc. et ELLis] Sacc. 1883) 
Leptosphaeria paucispora Crisp et Crips 1960a (spores 
36-50 x 13-16,5 u; asci normally with 2 spores) 
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Orcadia ascophylli Surn. 1915c (no spore sizes available, 
but larger spores than in O.pelvetiana, according to 
SUTHERLAND 1915b) 

Orcadia pelvetiana SutH. 1915b (spores 40x 4,5 y) 

Zignoella calospora ParovıLzarn 1897 (spores 90-110x 
10 u; 3-6-septate) 

Zignoella enormis ParouiLLarn et Harior 1903 (spores 
280-350x 12-14 u; 4-5-septate) 

Zignoella valoniopsidis Crisp et Crisp 1960a (spores 72- 
100x 21-30 u; 2-5-septate) 

Zignoella cubensis Harıor et ParouıLLarn 1904 (spores 
240-250x 10-16 u; 12-septate) 

Sphaerulina pedicellata Jounson 1956b (spores 38-54 x 10- 
15 u) 

Lophiotrema littorale SPEGAZzzINI 1879 (spores 35-40 x12- 
14 u) 

Leptosphaeria albopunctata (WESTENDORP) Sacc. 1883 
(spores 30-55 x 8-15 u; sizes according to JOHNSON 1956a; 
synonyms: L.incarcerata [B. et C.] Sacc. 1883, L. sticta 
Ezzis et EvERHART 1885 and L. spartinae ELLis et EvER- 
HART 1885) 

Leptosphaeria littoralis Sacc. 1877 (spores 45x 15-18 u) 

Pharcidia pelvetiae Sutu. 1915a (spores 12-15 3-4,5 u) 

Leptosphaeria halima Jounson 1956a (spores 12-18x 5-8 u) 

Leptosphaeria maritima (CooKE et PLOwRIGHT) Sacc. 1883 
(spores 30-40 x 6-12 u; sizes from the original description 
combined with those from JoHNson 1956a) 

Torpedospora radiata Meyers 1957 (spores 30,5-50,5x 
4-9 u; sizes from KOHLMEYER 1959; according to JoHN- 
son 1958b often 5-celled spores occur) 

Torpedospora ambispinosa Konım. 1960 (spores 17-24,5x 
6,5-10 u) 

Haligena elaterophora KonLm. 1961 (spores 24-54,5x 10,5— 
TiS) 

Peritrichospora lacera Linder 1944 (spores 39-53[-63]x 
10,5-15 u; sizes from the original description combined 
with those from KouLMEYER 1960; 5-septate, rarely 4- 
or 6-septate) 

Peritrichospora cristata KonLm. 1960 (spores 24-36x 8,5- 
16,5 u; 3-septate, rarely 2-, 4- or 5-septate) 

Peritrichospora comata Konım. 1960 (spores [31,5-]35-54 x 
12-17 u; 5-septate, rarely 3-, 4- or 6-septate) 
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Dictyosporae 

56 Pleospora laminariana Surn. 1916b (no spore sizes cited; 
5-7 cross septa, varying number of vertical ones) 

Pleospora maritima Reum 1896 (spores 45-60x 21-25 u; 
4-8 cross septa, 2-3 vertical ones) 

Pleospora pelagica JOHNSON 1956a (spores 35-52 10-15 u; 
7-9 cross septa, 0-8 vertical ones) 

Pleospora pelvetiae Surn. 1915a (spores 30-35x12 u; 
7 cross septa, numerous vertical ones) 

Scolecosporae 

57 Maireomyces peyssoneliae J. FELDMANN 1940a (spores 
150-220 x 6-8 u; diagnosis incomplete; this genus cannot 
be classified according to v. Arx and MULier 1954) 

“Ophiobolus littoralis” Cri88 et CriBB 1956 (spores 130-200 
x4,5-7 u; this taxon is illegitimate, later homonym of 
O.littoralis [CROUAN] Sacc. 1883)5) 

98 “Ophiobolus kniepu”’ Ave et BauchH, in Bauch 1936 (spores 
200-260*x1,5-2 u; this taxon is illegitimate according to 
article 44 of the International Code of Botanical Nomen- 
clature because a latin diagnosis is lacking) 

59 Ophiobolus laminariae Sur. 1915c (spores 300-350x5,5- 
6,5 u; 50-75 cross septa) 

Ophiobolus littoralis (CROUAN) Sacc. 1883 (not Crips et 
Crisp 1956) (no spore sizes cited, 10-12 cross septa; 
doubtful species) 

Ophiobolus maritimus (Sacc.) Sacc. 1883 (spores 140-150 x 
2 u; 15-18 cross septa; synonyms: Halophiobolus mariti- 
mus [Sacc.] LinpER 1944, Linocarpon maritimus [Sacc.] 
Perrak 1952 and Lulworthia maritima [Sacc.] CriBB et 
Crips 1955) 

Ophiobolus salina MEYERS 1957 (spores 90-110x2,5 p; 
synonym: O. medusa var. minor ELLıs et EvERHART 1891) 

60 Lindra inflata Witson 1956 (spores 242-411 x 4-6 u; 30-50 
cross septa) 

61 Trailia ascophylli SuruH. 1915c (spores 90-100 x3-3,5 u; 
1-3 cross septa) 

62 Lulworthia fucicola Sur. 1916b as type species of the genus 
(for determination of the numerous species of Lulworthia 
see Crips and Crisps 1955, Meyers 1957 and JOHNSON 
1958 a). 


5) This species has got a new name: Ophiobolus australiensis JOHNSON et 
Sparrow (Fungi in oceans and estuaries, 1961). 
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Marine Fungi Imperfecti: Illustrations of conidia 


PLATES 2 and 3 


Marine Ascomycetes: Illustrations of ascospores 


Alphabetical list of the species: 
FUNGI IMPERFECTI 


Alternaria maritima 22 Humicola alopallonella 11 
Aposphaeria boudierei 1 Macrophoma antarctica 1 
Botryophialophora marina 8 Macrosporium laminarianum 20 
Cercospora salina 16 — pelvetiae 20 
Cirrenalia macrocephala 14 Monosporium maritimum 6 
Cladosporium algarum 17 Orbimyces spectabilis 10 
Cremasteria cymatilis 12 Phialophorophoma litoralis 1 
Culcitalna achraspora 13 Phoma laminariae 1 
Dendryphiella arenarıa 16 Piricauda arcticoceanorum 18 
Dinemasporium marınum 2 — pelagica 18 
Diplodia orae-maris 4 Septoria dictyotae 5 
Diplodina laminariana 3 Strococcus posidoniae 1 
Epicoccum maritimum 21 Speira litoralis 19 
Fusidium maritimum 9 — pelagica 19 
Helicoma maritimum 15 Sporotrichum maritimum 7 
— salinum 15 Stemphylium codit 20 
Helmintosporium halodes 16 — maritimum 20 
ASCOMYCETES 
Amphisphaeria biturbinata 33 — cambrensis 24 b 
— posidoniae 33 — halima 24 b 
Amylocarpus encephaloides 7 — hamata 24 a 
Ceratostomella subsalsa (footnoteÿ) — submarina 25 
Ceriosporopsis calyptrata 21 Chadefaudia marina 5 


6) The figures are not enlarged adequate to the natural proportions be- 
tween the different conidia or spores, respectively. For explanation of the 
single numbers compare the list of species.—I wish to express my sincerest 
thanks to my wife Erika Koutmeyer who prepared the plates. 


398 


Didymella magnei 9 b 
Didymosamarospora euryhalina 16 
Didymosphaeria danica 13 

— fucicola 14 b 

— maritima 33 

— pelvetiana 14 b 

— spartinae 34 

Gnomonia marina 25 

salina 25 

Guignardia alaskana 2 

— gloiopeltidis 11 

— prasiolae 2 

— ulvae 2 

Haligena elaterophora 52 
Haloguignardia decidua 3 

— irritans 4 
— longispora 4 
— tumefaciens 4 

Halosphaeria appendiculata 20 
— circumvestita 17 

— mediosetigera 23 

— mediosetigera var. grandispora 23 
— quadricornuta 30 

— torquata 19 

— tubulifera 18 

Herpotrichiella ciliomaris 31 
Hypoderma laminariae 14 b 
Leptosphaeria albopunctata 45 
— discors 39 

— hulima 48 

— l'tioralis 46 

— macrosporidium 38 

— marina 36 

— maritima 49 

— orae-maris 37 

— paucispora 39 

— pelagica 38 

Lignincola laevis 14 a 

Lindra inflata 60 

Lophiotrema littorale 44 
Lulworthia fucicola 62 
Maireomyces peyssoneliae 57 
Massariella maritima 35 
Melanopsamma cystophorae 14 b 
— tregoubovri 15 

Metasphaeria australiensis 38 
Microthelia maritima 33 
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Mycaureola dilseae (footnote) 

Mycophycophila gymnogongri 5 

Mycosphaerella ascophylli 9 a 

— pelvetiae 14 a 

Ophiobolus australiensis 57 
(footnote?) 

„_— kniepii 58 

— laminariae 59 

— littoralis (CROUAN) Sacc. 59 

„— littoralis‘‘ Crips et CRIBB 57 

— maritimus 59 

— salina 59 

Orcadia ascophylli 40 

— pelvetiana 40 

Paraliomyces lentiferus 32 

Peritrichospora comata 55 

— cristata 54 

— integra 22 

— lacera 53 

— trifurcata 29 

Pharcidia pelvetiae 47 

Phyllachorella oceanica 1 

Physalospora corallinarum 
(footnote®) 

— obionis (footnote?) 

Placostroma laminariae 10 | 

— pelvetiae 9b 

Pleospora laminariana 56 | 

— maritima 56 | 

— pelagica 56 | 

— pelvetiae 56 | 

Remispora maritima 26 i 

— quadri-remis 28 

— stellata 27 

Rosellinia laminariana 8 

Samarosporella pelagica 6 

Sphaerulina orae-maris 38 

— pedicellata 43 

Stigmatea pelvetiae 12 

Torpedospora ambispinosa 51 

— radiata 50 

Trailia ascophylli 61 

Zignoella calospora 41 

— cubensis 42 

— enormis 41 

— valoniopsidis 41 


Some New and Interesting Cyanophytes from the 
Transvaal, South Africa 


By H. Weısn, Pretoria!) 
With plates 107 (1)-108 (2) 


Spirulina innatans, nov.spec. (Fig. 1) 


This alga was found in the Hartbeespoort Dam, about 32 km. west 
of Pretoria, by Dr. B. R. ALLanson, Hydrobiologist of the Provincial 
Administration, on 3 August, 1960, and was taken in a net in open 
water when surface sampling. 

In the living and preserved state, the filaments are without trans- 
verse cell walls. 

The apices of the filaments are gently rounded to blunt or slightly 
conical. A few darkish, evenly distributed granules can be seen at 
intervals along the filaments. Movement of the filament consists of a 
rather rapid rotation which results in a fairly slow gliding motion in 
a longitudinal direction, at approximately 3-4 u per second. The fila- 
ment rotates anti-clockwise in the direction of motion. 

The filaments occur singly, or a few are interwoven with one another, 
the axis of the spiral being generally straight or slightly curved or 
twisted. With a high magnification and ordinary transmitted light the 
single filament is a pale bluish-green colour. 


The measurements are as follows :— 


Length of filament ca. 400 u 
Diameter of filament ca. 2.5.4 
Diameter of spiral Caw Oi tt 


Distance between turns ca. 7 u. 


Filamenta sine septis transversalibus aut in vivo aut in statu conservato 
visibilibus, apicibus nonnumquam levissime conicis, obtuse rotundatis. In 
variis partibus filamentorum granula opaca, aequaliter distributa apparent. 
Motus filamentorum rotatio celera mutationem tardam in directione axis 
longitudinalis procedens efficiens, per qua ea in minima parte horae, 
secundum dicta 3-4 u procedere potest. Filamenta singularia sive in globulis 
parvis occurrentia, spiris egularibus, axi directo sive levissime arcuato, in 
luce transmissa cum magnificatione valida pallide coeruleo-viridia. Di- 
mensiones: 


1) National Institute for Water Research South African Council for 
Scientific and Industrial Research. 
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Longitudo filamenti circiter 400 u. 
Diametrus filamenti circiter Deo 
Diametrus spirarum circiter du. 


Intervallum inter duos nexus circiter 7p. 
(Figura nostra 1) 


Habitat: in lacu artificiali Hartbeespoortdam dicto prope oppidum 
Pretoria in provincia Transvaal Africae Meridionalis. Legit Dr. B. R. 
ALLANSON. 3. VIII. 1960. — Typ. spec. in collectione Musei Nationalis 
Stockholmiensis Sueciae. 

The type material is lodged with the Riksmuseet at Stockholm. 


Anabaena Schaudert, nov.spec. (Fig. 2) 


This alga was found by the author in July 1960 in a large beaker 
containing bottom sediment, various other algae, higher aquatic 
plants and water which had been taken from a small fish aquarium. 
When freshly taken from the aquarium two or three months previously, 
no Anabaena was seen, the dominant algae then being Oedogonium and 
Stigeoclonium. 

The Anabaena filaments, which occur singly and growing on the 
sediment, are composed of a line of cells which are deeply constricted 
at the transverse walls and contained in a very thin sheath. The vege- 
tative cells are for the most part barrel-shaped, though some rect- 
angular cells (which represent the intercalary meristem) are generally 
interspersed among them. The ends of the cells in the filaments are 
blunt or slightly convex with gently rounded corners. The terminal 
cells are generally conical. 

The chromatoplasm and centroplasm are well differentiated, the 
former showing a vivid bluish-green colour, while the latter contains 
some small granules. 

The ellipsoidal heterocysts, larger than the vegetative cells, occur 
at intervals along the filament. The heterocysts are generally alter- 
nately dark and light in colour. The darker ones have a granular 
appearance similar to that of the vegetative cells, while the paler ones 
are more or less completely free of any granular content. The number 
of vegetative cells between any two heterocysts varies between 8 and 
35. A reasonable explanation of the alternately dark and light hetero- 
cysts is that the dark ones are large, germinating vegetative cells, 
which in the course of filament growth give up their granular appear- 
ance and become homogeneous or clear. An alternative explanation, 
favoured by some authors, is that the dark cells are resting cells or 
akinetes (erroneously called spores by some writers) i.e. the Dauer- 
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zellen of GEITLER and other German workers; while the clear, homo- 
geneous cells are the true heterocysts. According to GEITLER, in the 
early stages of their development, pores connect the heterocysts with 
the vegetative cells, but later the pores are closed by the gradual 
thickening of the walls of the heterocyst. This view, however, is dis- 
puted by CLaus and certain other authors. 

A few single akinetes occur at a distance from the heterocysts. They 
are larger than the vegetative cells and heterocysts, are rectangular 
in shape and have rounded corners. 


The measurements are :— 


Length of the vegetative cells 4.6 u 
Diameter of the vegetative cells 3.2-3.9 u 


Length of the heterocysts 6.5 u 
Diameter of the heterocysts 4.6 u 
Length of the filament ca. 520 u 
Length of the akinetes 10 u 
Diameter of the akinetes 3.5-4 u 


Filamenta super sedimentis crescentia, apud membranas transversales 
valde constricta, ex singula serie cellularum in tubo mucoso subtilissimo 
composita. Cellulae vegetativae frequentissime doliiformes, inter has cellulae 
rectangulares regulariter distributae sunt, quae meristema intercalare di- 
cuntur. Poli cellularum in filamento truncato-rotundati, cellularum ulti- 
marum conice attenuati. Chromatoplasma a centroplasma distincte differ- 
entiatum, primum colorem vivide coeruleo-viridem ferens, ultimum granulos 
paryos continens. Heterocystae ellipticae, maiores quam cellulae vege- 
tativae, filamentorum irregulariter intercalatae, quia inter duos hetero- 
cystas 8-24, frequentissime 10-16 cellulae vegetativae occurrent, obscurio- 
res alternantes lucidiores. Heterocystae obscuriores cellulis vegetativis 
similis granulatae, lucidae in contrario sine granulis distinctis. Explicatio- 
nem differentiae coloris et granulationis in evolutione reperire posse juri- 
cimus, granulatae stadium initiale in conspectum dantes. Secundum ex- 
plicationem autorum plurimorum potest opacae akinetae, lucidae hetero- 
cystae s.str. esse interpretari. Dimensiones: 


Longitudo cellularum vegetativarum 4.6 u. 
Latitudo cellularum vegetativarum 3.2-3.9 u 


Longitudo heterocystarum 6.5 u 
Latitudo heterocystarum 4.6 u 
Longitudo filamenti circiter 520 u 
Longitudo akinetarum 10u 
Latitudo akinetarum 3.5—4 U. 


(Figura nostra 2) 
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Habitat: in cultura una algarum in Instituto pro Examinatione 
Aquarum in oppido Pretoria provinciae Transvaaliensis Africae 
Meridionalis. Legit: auctor (H. Wetsu), VII. 1960. Typ. spec. in collec- 
tione Musei Nationalis Stockholmiensis Sueciae. 

As the measurements do not agree with any of the species known 
to me, I am led to the conclusion that this present species is a new one. 
It gives me great pleasure therefore to name it after my friend Mr. 
H. Scuauper, M.A., M.Sc., A.M.I. Chem.E., of Port Elizabeth. 


The type material is lodged with the Riksmuseet at Stockholm. 


Nostochopsis transvaalensis, nov .spec. (Fig. 3) 


This alga was found in the Klein Vaal River (South-Eastern Trans- 
vaal) where it is crossed by the road from Amersfoort to Panbult, 
on 11 August 1960 by Mr. F.M. Cuurrer, Research Officer at the 
National Institute for Water Research, Pretoria. 

It was attached to stones in the current, forming more or less hollow 
gelatinous lumps about the size of a pea, several such lumps being 
attached to one another. 

The colour of the freshly collected material was opaque grass-green. 

The filaments are freely branched, often long and intertwined, and 
with the basal and terminal cells generally smaller than the meriste- 
matic cells; no akinetes are evident. The numerous and rather large 
heterocysts are generally formed from the terminal cells of short 
lateral branches consisting of one or two cells. Intercalary heterocysts 
also occur, but less frequently. 


The measurements are :— 


Length of old vegetative cells 6u 
Diameter of old vegetative cells Su 
Length of middle-aged vegetative cells 6u 
Diameter of middle-aged vegetative cells 5u 


Length of young (terminal) cells 18 u 
Diameter of young (terminal) cells 3u 
Length of heterocysts 10 u 
Diameter of heterocysts Joue: 


Coloniae in vivo plus minusve excavatae, magnitudine pisi, pallide 
virides, ad lapides inundatos singulariter sive congragatae crescens. Fila- 
menta ramosissima saepe longa et coacta, cellulis terminalibus minoribus 
quam meristematicae. Akinetae non observatae. Heterocystae copiosae 
magnaeque, fere ex cellulis terminalibus ramulorum brevium lateralium, 
unisive bicellularum, rare ex cellulis singulis intercalaribus itaque evolvent. 
Dimensiones: 
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Longitudo cellularum vegetativarum 8u 
Latitudo cellularum vegetativarum 6 uw 
Longitudo cellularum aetate provectarum 8 u 
Latitudo cellularum aetate provectarum 5u 


Longitudo cellularum terminalium 18 u 
Latitudo cellularum terminalium au. 
Longitudo heterocystarum 10 u 
Latitudo heterocystarum 7.00. 


(Figura nostra 3) 


Habitat: in fluvio Klein Vaal Rivier dicto apud pontem viae pub- 
licae inter locos Amersfoort et Panbult provinciae Transvaaliensis 
Africae Meridionalis. Leg. F. M. Caurrer, 11. VIII. 1960. Typ. spec. 
in collectione Musei Nationalis Stockholmiensis Sueciae. 


The material is lodged with the Riksmuseet at Stockholm. 


Oscillatoria limosa AG. ex Go. (Fig. 4) 


This alga was taken from the Hartbeespoort Dam during a surface 
sampling with a net in open water on 3 August, 1960, by Dr. B. R. 
ALLANSON. The sample was examined two days later while the material 
was still living. 

The clusters of filaments are generally sub-parallel or interwoven 
with one another, and dark green to dark olive in colour. 

The walls of the sheath are well defined. 

The trichome is generally straight, or slightly curved, and with a 
x 40 objective pale yellowish-green to greyish-green or olive. By means 
of suitable technique the transverse cell walls are apparent. An ac- 
cumulation of granules is seen on either side of the transverse wall, the 
older cell walls having more and darker granules. 

The terminal cells do not taper but are gently rounded, and there 
is sometimes a short extension of the sheath beyond the apical cell 
which may have a thickening of the membrane or not. 

Movement of the trichomes consists of a smooth gliding motion in 
the direction of the longitudinal axis, accompanied by a slight and 
slow oscillation of the apex due to rotation of the trichome. 


The measurements are: 


Length of filament up to 4 mm. 
Length of cell ca. 8.24 
Diameter of trichome ca. 16.5 u. 


The measurements agree fairly well with those given by GEITLER 
for Oscillatoria limosa Ac. ex Gom., the only discrepancy being the 
length of cell, which he gives as from 2-5 y. 
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The general character and appearance is also pretty well in agree- 
ment. But as GEITLER points out on page 944 that O.limosa is “‘cer- 
tainly a collective species” (species collectiva),Ipropose to regard 
the species here described only tentatively as Oscillatoria limosa Ac. 
ex Gom., pending further study of a greater quantity of material. 
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EXPLANATION OF THE PEATES 


Fig. 1: Spirulina innatans, nov. spec. 
Fig. 


IX 


: Anabaena Schauderi, nov. spec. 

a) Part of a filament 

b) End portion of filament 

c) End portion of filament showing a cell in process of division 
Fig. 3: Nostochopsis transvaalensis, nov. spec. 
Fig. 4: Oscillatoria limosa AG. ex Go. forma. 
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Buchbesprechung 


Sparrow, FREDERICK, K., Jr.: Aquatic Phycomycetes, 
2. Aufl., pp. I-X XVI, 1-1187, 1 Taf. und 91 Textabb. 
University of Michigan Press, Ann Arbor, 1960. Preis $ 22.50. 


Die erste Auflage dieser wichtigen Monographie aller Süß- und Meer- 
wasser-Phycomyceten erschien 1943 und liegt nun in wesentlich erweiterter 
Form vor. Es wurden jetzt auch wasserbewohnende Pythium- und Phyto- 
phthora-Arten aufgenommen, Gattungen der Saprolegniaceae sowie Ancy- 
listes-Arten (Entomophthorales). Außerdem erscheinen erstmals Vertreter 
der Plasmodiophorales und der Gattung Physoderma, die als Parasiten an 
wasserbewohnenden Gefäßpflanzen auftreten. Zahlreiche neue Taxa (vor 
allem neue Kombinationen) und alle in der Zwischenzeit beschriebenen 
Taxa ergänzen die systematischen Aufstellungen der ersten Auflage. Der 
Verfasser bemühte sich, auch die kurz vor Erscheinen des Werkes publizier- 
ten Taxa noch zu berücksichtigen, wodurch das Buch auf den neuesten 
Stand gebracht worden ist. 

Einleitend werden u.a. Fragen der Phylogenie und der geographischen 
Verbreitung behandelt und Hinweise für das Sammeln, Isolieren, für 
Züchtung und Konservierung aquatischer Phycomyceten gegeben. Ein 
Bestimmungsschlüssel führt zu den folgenden Ordnungen: Chytridiales, 
Blastocladiales, Monoblepharidales, Hyphochytriales, Plasmodiophorales, 
Saprolegniales, Leptomitales, Lagenidiales, Peronosporales und Entomophtho- 
rales. Weitere Schlüssel erlauben die Bestimmung der Gattungen bis hin 
zu den etwa 780 aufgenommenen Arten. Im allgemeinen Teil wird für jede 
Ordnung eine genaue Schilderung der Entwicklungsgeschichte, Physiologie, 
Morphologie, Cytologie, Genetik und Biologie gegeben, wobei z.B. auch auf 
Probleme des Saprophytismus und Parasitismus, auf Resistenzerscheinungen 
des Wirts und epidemisches Auftreten der Pilzarten eingegangen wird. In 
densystematischen Abschnitten folgen ausführliche Diagnosen der Gattungen 
und Arten mit Angaben über die Substrate, Sammler und die Länder, in 
denen die einzelnen Arten bisher gefunden worden sind. 

Im Anschluß an die Besprechung der einzelnen Taxa sind alle Substrate 
in einer Liste zusammengestellt, die das Auffinden der Arten nach ihren 
pflanzlichen oder tierischen Wirten erlaubt. Ein allgemeiner Index und ein 
Literaturverzeichnis mit etwa 1200 Zitaten schließen das als vorbildlich zu 
bezeichnende Werk ab. Die ausgezeichneten Abbildungen kommen durch 
den Druck auf besserem Papier gegenüber der ersten Auflage noch mehr 
zur Wirkung. J. Kohlmeyer 


M. Cuaperaup et L. Empercer: Traité de Botanique systematique 


M. Cuaperaup: Tome I: Les Végétaux non vasculaires (Cryptogamie). 
1960, XV & 1016 pp. & 706 fig. 


Masson & Cie, Paris. Broché 185 N.F. Cartonne 200 N.F. 


A general treatise on systematic botany is an immense task to undertake. 
For this reason alone such works are comparatively rare. It is therefore 
most agreeable to have such a comprehensive work published and the authors 
are to be heartily congratulated for having brought to a most successful 
conclusion such a voluminous undertaking and one is not surprised to learn 
that the manuscript took ten years to prepare. 

The aim of this work, as stated by the authors, is to give an overall view 
of modern systematic botany; to present not only theory but also an abund- 
ance of facts presented in such a way as to furnisha scaffolding of mutually 
supporting facts and ideas. Finally, a feature which is of particular interest, 
the personal concepts of the author form an appreciable proportion of those 
presented. 

The title may be considered by some to be somewhat misleading, for it 
deals essentially with phylogeny rather than systematics. It deals almost 
exclusively with the higher groupings: orders, classes and above. The 
families within these groups are dealt with briefly and only a few of the 
main genera are mentioned. It is fully appreciated that a treatise down to 
genera would probably have doubled or treboled the size of the work; yet 
one feels, in places, a certain lack of references which would enable the 
reader to find the details concerning these lesser groups. Apart from certain 
exceptions the bulk of the references are to works of a more general nature. 
Bibliographical references are given as footnotes scattered throughout the 
book. They would have been more effective and easier to consult if they had 
been grouped in a classified index at the end of the volume with only 
numerical references to the latter as footnotes. 

The general accent of the work is on the morphology and life cycles of 
the plant groups concerned. Secondarily to these items come cytological 
data (including the results of recent work with the electron microscope). 
The physiological aspect is not generally dealt with, but occasionally touched 
upon, as, for example, in the case of lichens. The numerous figures are very 
clear and helpful in reducing to a minimum descriptive paragraphs in 
the text. 

The text itself is concise and reads easily. A system of successively sub- 
ordinate headings and paragraphs allows the reader, who does not require 
detail, to skim an accurate summary of the essential points without undue 
searching or loss of time. 

The fundamental characteristics of the animal and vegetable kingdoms 
are briefly dealt with in the introduction. In this same chapter the author 
suggests a grouping into Protocaryota (having no perfect cells no nuclei, 
chromosomes, mitochondria, etc.) and Eucaryota (having cells with nuclei, 
chromosomes, mitochondria, etc.). These two groups are supposed to have 
had a common origin in ahypotheticalgroup of pre-algae. The Protocaryota 
include bacteria, the larger virus and the blue algae (this would include 
divisions I to IV in Engler’s Syllabus der Pflanzenfamilien, Ed. 12, Ber- 
lin 1954). The Protocaryota are subdivided to form two divisions; Cyano- 


schizophyta and Bacteriochizophyta. The Eucaryota are considered to be 
composed of three groups: 


1. Phycophyta (containing Engler’s divisions V to XI), 
2. Mycophyta (Engler’s divisions XII & XIII), 
3. Bryophyta (Engler’s division XIV). 


The book is divided into four parts, the first dealing with the Proto- 
caryota, the other three dealing respectively with Phycophyta, Mycophyta 
and Bryophyta. 

The Protocaryota are presented as a very plausible unit although some 
specialists may not agree on the common hypothetical origin of the consti- 
tuant subgroups. 

The Phycophyta are split into three divisions: 


1. Rhodophycophyta, the red algae, grouping all taxa with no motile 
cells (Engler’s Rhodophyta) and red or blue pigmentation in their plastids. 

2. Chromophycophyta, brown algae and their near relatives (Engler’s 
divisions VI, VII & X). Motile cells usually present, plastids with brown 
or grey pigments; rarely red or blue. 

3. Chlorophycophyta, green algae (Engler’s divisions VII & IX) having 
motile cells and green plastids and differing also from the other two groups 
in having intra-plastidiae starch. 


The Mycophyta occupy nearly half the book. The author has endeavoured 
to subdivide them into groups corresponding to those of his Phycophyta. 
He thus designates as Mycomycophyta those fungi having no zoospores 
corresponding to his Rhodophycophyta above. To the Chromophycophyta 
he creates a group of Phycomycophyta; fungi having motile zoospores. No 
fungal group is considered to be an equivalent of his Chlorophycophyta. 

The Mycomycophyta are composed of three divisions: Ascomycetes, 
Basidiomycetes and Zygomycetes. The Phycomycophyta are considered to 
contain but a single division, the Phycomycetes, grouping within its frame- 
work the Myxomycetes and the Trichomycetes. 

Since the establishing of the dual nature of lichens (a symbiotic relation- 
ship between an alga and a fungus) much controversy has arisen as to 
whether this group retain its independant classification or whether it should 
be incorporated in that of the fungi. In this work the lichens are treated 
with the Ascomycetes wherein, after a preliminary preamble dealing with 
the structure of lichen thallus and with the biological criteria involved, the 
families and genera of lichens are grouped according to the lichenizing 
fungus. We have thus Discolichens and Pyrenolichens, each with numerous 
subgroupings. The few lichenizing Basidiomycetes are dealt with the other 
Basidomycetes. 

The Bryophyta appear to have been dealt with rather more briefly than 
the preceding sections. Extensive reference has been made to the work of 
Ch. E. Allen and to those of A. E. Evans for the Hepaticae. The author 
suggests that the Bryophyta were derived from an ancestor rather similar 
to the Rhyniales in structure; that the absence of vascularisation, the 
disappearance of stomata and of the transformation of the primordial 
rhizome to a filamentous protonema were merely the results of evolutionary 
simplification. He, nevertheless, lists the characteristics which the Bryo- 
phyta have in common with certain algal groups. 


The division Bryophyta is considered to be composed of a single class, 
the Muscineae, formed of three subclasses: Musci, Anthocerotae and Hepati- 
cae, the Musci and Hepaticae each having three orders: Bryales, Sphagnales, 
Andreaeales and Metzgeriales, Jungermanniales, Marchantiales, res- 
pectively. 

These are each dealt with in turn, particularly with regard to their 
evolutionary trends. 

Twenty pages of miscellaneous addenda follow this last part. An index 
and finally, a well thought out list of contents end this very useful work. 

C.E.B. Bonner 


Hester, L. R.: Mushrooms of the Great Smokies. A field guide to some 
mushrooms and their relatives, pp. I-XII, 1-289, mit zahlreichen Abbil- 
dungen. University of Tennessee Press, Knoxville, 1960. Preis $ 5.50. 


Das Naturschutzgebiet der Great Smoky Mountains ist Teil der Alle- 
ghenies und gehört zur einen Hälfte zum Bundesstaat Tennessee, zur ande- 
ren liegt es in North-Carolina. In diesem reichbewaldeten, feuchten Gebiet 
mögen etwa 2000 Arten von Großpilzen vorkommen, die teilweise noch gar 
nicht registriert worden sind. 

Das vorliegende Buch ist ein Exkursionsführer zum Bestimmen der 
häufigsten Arten in den “Great Smokies’’. Im ersten Teil werden allgemein 
biologische Fragen (u.a. Giftigkeit, Hexenringe, Mykorrhiza, Parasitismus 
und Lumineszenz) behandelt. Als ““mushrooms” faßt man die Blätterpilze 
auf, von denen im zweiten Teil des Buches 30 Gattungen beschrieben wer- 
den. Der dritte Teil umfaßt ‚‚Blätterpilz-Verwandte‘‘, das heißt Röhrlinge, 
Porlinge, Stachelpilze, Bauchpilze, Keulenpilze, Erdzungen, Morcheln, Lor- 
cheln und andere. Insgesamt werden 183 Arten besprochen und in guten 
Schwarzweißphotographien abgebildet. Gattungs- und Artschlüssel führen 
zu den einzelnen Arten hin. Da das Buch vorwiegend für Amateur-Myko- 
logen geschaffen wurde, ist bei den wissenschaftlichen Namen auf die An- 
gabe der Autoren verzichtet worden. Eine Übersichtskarte der Great Smoky 
Mountains gibt die im Text erwähnten Standorte an. Im Anhang folgen 
Erläuterungen von Fachausdrücken und eine Aufstellung von 25 englisch- 
sprachigen Werken über Großpilze. 

Diese Flora wurde zwar für ein begrenztes Einzelgebiet geschrieben, ent- 
hält aber eine große Anzahl von Pilzen, die in anderen Teilen der USA 
und auch in Europa heimisch sind. Die gute Aufmachung des Werks ist 
besonders hervorzuheben. J. Kohlmeyer 


Winona H. Wetcu: A Monograph of the Fontinalaceae. 
The Hague, 1960. Martinus Nijhoff, 357 pp. and 35 figs. in the text. 


A brief summary of the principles on which this work was based was 
published in the “Rapports et Communications parvenus avant le Con- 
grès” (Sections 14, 15 et 16; p. 69) Paris 1954. At that time the monograph 
was still a manuscript. 

The published work starts with a very welcome and valuable chapter: 
“An Explanation of Terms and Procedure,” wherein the student may 


become familiar with the mode of analysis employed and thus avoid mis- 
interpretations of the data given in subsequent chapters. 

The treatment of the Fontinalaceae as a family is short, descriptive and 
factual. The phylogenetic position of the family relative to its neighbours 
is not dealt with. 

Keys are given to the three genera retained in the family (Wardia, 
Hydropogon and Hydropogonella, included by Carvor in his monograph 
of 1893, had previously been place by the present author in separate 
families [Bryologist 46:25-46, 1943]), and under each genus to the species 
and varieties included therein. It is particularly gratifying to note that the 
criteria employed in these keys are essentially based on the vegetative 
characters, thus enabling the student to identify sterile material. 

Fontinalıs, the largest of the genera, is divided into three groups accord- 
ing to the shapes of the median cauline leaves. Carpor’s six sections are 
discarded as they are considered to be impracticable owing to the overlapping 
of their characteristics. 

The general species concept is “‘broad,”’ as can be seen from the imposing 
list of synonyms. Fontinalis is reduced to only 20 species and 9 varieties, 
a most welcome simplification, and in view of the vast amount of material 
examined (drawn from over 70 institutes) and the time and care taken in 
its study, probably fully justified. 

For each taxon where a holotype or lectotype was not already designated, 
a lectotype or neotype is chosen and indicated in full together with the 
institute in which it is to be found. 

Although the author appears to be somewhat over-cautious in the 
identification of types involved and avoids the use of the terminology 
currently applied to these, the designation given is quite adequate. 

The publication furnishes the student in Bryology with probably the 
most complete working instrument ever published on a single family of 
cryptogams. Its accent is entirely on the practical side; long lists of spe- 
cimens consulted, arranged geographically, 69 pages of “collections cited’’, 
arranged in alphabetical order of collectors, a tabular section showing the 
geographical distribution of the species by continents, countries and in 
places by islands, etc., a short chapter on fossil spectes and a long index of 
literature complete this very useful work. 

No herbarium should lack this volume in its library. C.E.B. Bonner 
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